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Mandrel Press. Among other comparisons he | pressure of 58.9 pounds. On the Boston and 

will take 118” stock through draw back | made was one with locomotive 129, of the Albany locomotive, steam pressure 156 

There are well-known objections to the collet. A special No. 2 friction head has | Boston and Albany R., R., using for the com- | pounds and mean effective pressure 54.4 

ordinary practice of driving mandrels into | 2,%'' hole through the spindle, and will take parison Wata published by Geo. M. Barrus, | pounds, the steam at release, per indicator, 

and out of work with a hammer or pounding 2" ae k through draw back collet. | who tested 129 two or three years ago. was 20.3 pounds. It appeared, he said, in 

block, on account of the injury done to the The turret is 72’ in diameter, and is pro-' In discussing this paper, Mr. Barrus the matter of economy, figured from the dia- 

work and tool. The use of a mandrel | vided with six holes thought Mr. Dean gram, that the Boston and Albany locomo- 

forcing press in a shop not only increases the | for holding tools. inclined to overesti- | tive, with the Stevenson link motion, was 
life of the mandrels used, but also increases! The centers of these mate the advantages | the most economical. 


the amount and improves the quality of the 
work turned out, by reducing the liability of 


breakage, and insuring better fits and truer 
work when finished. 
The illustration on this page shows a 


machine intended to serve this purpose. As 
will be seen from the accompanying illustra- | 
tion, it is designed to take a large range of 
work with simple and easy adjustments, 
having no loose or complicated parts liable to 
be mislaid or get out of order. 

For ordinary work, the adjustment of the 
screw (12 inches) will probably be all that is 
necessary ; but for larger or smaller work 
the head can be readily raised or lowered by 
removing the keys in uprights at ends of 
table, ‘the moving parts being counter- 
balanced so that this adjustment can be made 
quickly and easily. 

The distance between uprights is 22 inch- 
es; range of forcing head above table, three to | 
30 inches; height of table from floor, 28 | 
inches ; size of hole in table, four inches ; 
range of screw, 12 inches. 

The makers are Thos. H. 
Philadelphia, Pa. 


Dallett & Co., 





=> 
Sixteen-Inch Turret Chucking Machine. 


This machine was. originally designed for 
chucking, boring and reaming holes, which 
work it will do very much better and faster 
than can be done on lathes formerly used for 
It is also adapted for manu- 
circular 


this purpose. 
facturing parts of machinery of 
cross section, and regular or irregular out- 
line, when fitted with the necessary tools. 

A number of these machines are in use for 
finishing pieces cast or forged approximately 
to shape, and also for working out pieces 
from cast or forged stock. 

The driving belt is 34 inches wide and the 
cone has three grades, the largest diameter 
being 10 inches. The back gears are propor- 
tioned to give a regular increase of speeds, 
from slowest to quickest, and can be thrown 
out of gear when wanted, in the same 
manner as in any ordinary lathe. 

The head is also provided with a patented 
friction clutch which is 
operated by the handle shown in the engrav- 
ing in front of the head. By means of this 
handle, the back gears and 
thrown instantly into or out of connection 
with the spindle, enabling the workman to 
operate on large or small diameters on the 
same piece of work, without the trouble and 
usually taken in shipping the 


not 


inside of the cone, 


cone can be 


loss of time 
belt. 

The bearings of the spindle are of ample 
size, and run in babbitt-lined boxes. 

The patterns are so arranged that the 
machine can be constructed with three 
different sizes of holes through the spindle, 
the regular machine having a 1,5," hole, taking 
14”. stock. This spindle can also be fitted 
with a draw back collet, operated by a nut and 
hand wheel on the rear end of the spindle, 
and fitted it will take {3 
A special No. 


when so stock 


friction 


through the collet. 


| ret, allowing tools of 
| 48” in 


| slide allows a hole of 


| 62" in 


/holes is 


| 43" 





holes being 
above the top of the 
slide carrying the tur- 


OL" 
i 


— 


aH OS* 5 
PHILA 


diameter to 
swing clear of the 
slide. 


The traverse of the 


depth to be 
bored, and the fools 
to revolve clear of 
the work. A stop for 
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of a four-valve en- 
gine as compared with 
the Stevenson link 
motion. He referred 
to the diagrams taken 
from the Strong lo- 
comotive, 


— 
PERT 2 oy, 


and to those 
taken by him (Mr. 
Barrus) from 129. 
Neither set of dia- 
grams corresponded 
very closely to the 
ideal perfect diagram. 





gauging the depth of 
attached to 
the rear end of the 
Automatic feed 
and stop motion can 
be applied to the tur- 
ret slide 
ordered, as shown in 
the engraving. Weight 
about 1,000 pounds, 
A countershaft is 
provided with 12” 
friction pulleys, 
which should make 
150 to 192 revolutions 
/per minute for the 
ordinary class of 
chucking work. 
The machine is 
Whitney Co., 


slide. 


when so 


by 





built by The Pratt & 
Hartford, Conn. 

—- 6me ——— 

Discussion of Papers at the Nashville 
Meeting of the American Society of 


Mechanical Engineers. 


F. W. Dean presented a paper on ‘‘ The 
Distribution of Steam in the Strong Locomo- 
tive,” in which he made comparisons unfavor- 





MANDREL PREss. 


In bzoth instances 
there was wire-draw- 
ing before cut-off, 
early release, early 
compression and high 
back-pressure. Except 
in the matter of wire- 
drawing the Strong 
diagram came nearest 
the ideal. Taking the 


whole together, the 
diagrams from the 
Boston and Albany 


engine have the more | 
pleasing effect on the 
eye. The compari- 
son, however, did not 
amount to much. 
The comparisons, Mr. Barrus continued, 
were not fair, in which Mr. Dean had shown 
the area of diagrams from the Strong loco- 
motive to exceed the area of diagrams from 
the Boston and Albany locomotive, because 
the point of cut-off on the Boston and Albany 
engine was much the shorter. Had the cut- 
off been equal the areas would have been sub- 
stantially the same. Mr. Barrus then made 
comparisons of a diagram from each engine, 





TuRRET-HEAD CHUCKING MACHINE. 


able to the Stevenson link, and practically 
condemned the use of balanced valves. He 
made comparisons of diagrams taken from 
locomotives fitted with the Strong gear, and 
taken from locomotives with the link 
motion, the comparisons being favorable to 
the Strong He tables 
of the economic performance of the Strong 


those 


valve gear, also gave t 


in which the cut-off was substantially equal, 


and said the Boston and Albany diagram 
showed the highest mean effective pressure. 


Mr. Barrus referred to one of Mr. Dean’s 
tables, in which the steam, by 
given at release as 21.3 pounds per indicated 
horse-power per hour. This was with steam 
pressure of 170 pounds, and a mean effective 


indicator, was | 


There appeared, Mr. Barrus said, to be 
some inconsistency in the figures given by 
Mr. Dean. In one of his tables the feed- 
water was given as 21.3 pounds per horse- 
power, and the water consumption figured 
from the diagram with about the same indi- 
cated horse-power is the same, viz. 21.3 
pounds, Taking the average results shown by 
all the tests, the water consumption was 23.25 


| pounds per indicated horse-power per hour, 


and the average of all the quantities giving 
steam accounted for by the indicator was 
22.05 pounds. We have here a ratio of steam 
accounted for to actual consumption of 


95 
100° 


| It seems from this that the loss from eylinder 


condensation and leakage measured in the 
Strong locomotive at release, was only 5 per 
cent. This was an unheard of performance 
in an engine cutting off at about one-quarter 
stroke. The steam accounted for at release 
in the Boston and Albany engine was 79, of 
the actual consumption, this being at a cut-off 


of about one-third. This correspouds to au- 


) thentic results obtained from automatic cut-off 
| engines, but 4°55 


is altogether out of the ques- 


| tion. 
Taking the actual consumption of coal, 
Mr. Barrus said, of engine 883, with the 


Strong valve gear as given by Mr. Dean, it 
was an average of 4.24 pounds per indicated 
horse-power per hour, and that.of the 
Boston and Albany engine was 3.92 pounds. 
The comparison as to economy of the two 
types of engines, here, appeared to 
favor the old-fashioned engine. 
parison was not exact, because 
used anthracite and the other bituminous 
coal. It was, however, suggestive. 

Referring to a statement in Mr. Dean’s 
paper to the effect that all balancing devices 
for valves leaked, Mr. Barrus said that the 
valves the Boston and Albany engine 
were balanced by a very simple device, and 
that these valves did not permit a breath of 
steam to pass them when placed at mid- 
stroke and subjected to full boiler pressure. 

Mr. (¢ true test should be the 
water used ; probably in the test Mr. Barrus 
made, a superior quality of coal was used. 

Mr. Barrus called attention to 
ment appearing in the paper of Mr, Dean, as 
follows: ‘‘The great water consumption of 
No, 444 [one of the locomotives fitted with 
the Strong valve gear] was due to excessive 
blowing off, priming, 
timid engineer’s carrying the water too high.” 
This statement, he was remarkable 
when, as by Mr. Dean’s tables, presented in 
the paper, within three per cent. of all the 
water supplied to the boiler was accounted 
for by the indicator. 

Mr. Coon reminded Mr. Barrus that the 
figures he gave were his (Mr. Barrus’), and 
not Mr. Coon’s, to which Mr. Barrus retorted 
that he took his figures directly from the 
paper presented. 

President See asked if the engine on the 
Lehigh Valley road, against which the Strong 
was known to be in 


even 
The com- 
one engine 


on 


‘oon said the 


the state- 


and to caused by ¢ 


said, 


locomotive was tested, 


good condition as to tightness and adjust- 
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ment of valves. This he said was very im- 
portant. 

Mr. Coon replied that the master mechanic 
was requested to give them as good an engine 
as he had for the test. He thought the 
engine had been out of the shop about two 
months. It was not examined with a view 
to seeing if the valves were tight, and in 
proper adjustment. 


In discussing John T. Hawkins’ paper, 
‘‘A Plea for the Printing Press in Mechani- 
cal Engineering Schools,” an abstract of 
which we published in our May 19 issue, Mr. 
Kent thought the plea very good indeed, but 
said there was dearth of information on the 
subject. There were no text books for the 
use of the schools, and the same was true of 
many other subjects that schools would like 
to take up. 

Other speakers said that manufacturers of 
printing presses would not permit students, 
nor others, to visit their works, as_ the build- 
ers of steam engines and other machines and 
machinery would. 

Mr. Hutton thought that another reason 
why the printing press was not studied in 
technical schools was lack of time. A good 
deal must be done in four years, and the 
students had no preliminary knowledge of 
the printing press, while they generally had 
a fair knowledge of the steam engine. 

Finally, Prof. Sweet astonished the mem- 
bers who had been discussing why the print- 
ing piess did not find room in technical 
schools, and those who had been listening to 
these discussions, by saying that while he 
was at Cornell University they had one large 
and two small presses, and studied and used 
them to advantage, but since that time they 
had been thrown out. 


Mr. Hawkins also presented another paper 
relating to heating by hot water, an abstract 
of which we published at the time noted 
above. 

There was considerable argument against 
the use of hot water, the liability of leakage 
being strongly urged. It was also claimed 
that the heat, when hot water was used, was 
not so easily controlled as when steam was 
the medium. In discussing this paper, the 
curious fact appeared to be brought out that 
nine-tenths of the heating in Montreal, where 
the climate is very severe, is done by hot 
water, and about three-fourths of the heating 
in Washington, where the climate is very 
mild. The suggestion was made that per- 
haps the reason for this was that in Montreal 
there was no danger of pipes freezing, the 
weather being so cold that circulation was 
sure to be kept up, while in Washington the 
weather was so warm that there was no 
danger of freezing. Between these two ex- 
tremes the danger of freezing lay, and for 
this reason hot water heating did not find 
favor in such localities, 


In discussing the paper presented by L. 8. 
Randolph, on Strains in Locomotive Boilers 
(for abstract see our issue of May 19), Mr. 
Middleton, of the Louisville and Nashville 
Railroad, said that the use of the Belpaire 
boiler did away, to a large extent, with the 
breaking of stay bolts. 

The discussion brought out the fact that 
the upper stay bolts were the ones usually 
broken, and this was attributed to the expan- 
sion being from the bottdm up, hence there 
was more bending of the upper bolts. This 
constant bending back and forth finally 
broke the bolts. 

The fact having been brought out that the 
broken bolts showed crystalline structure, Mr. 
Kent thought this went a good way in set- 
tling the point as to whether or not iron did 
ever assume crystalline structure from 
repeated bending or shock. This was a dis- 
puted point with engineers. 





In discussing the paper, ‘‘The Effect of 
Circulation in Steam Boilers on the Quality 
of the Steam” (AMERICAN MACHINIST, May 
19), Mr. Whitaker instanced a similar case of 
priming of the boilers of the U. 8. steam- 
ship Galena. The priming in this case was 
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under the smoke stack, and substituting 
bolts. 

Mr. Nagle thought the priming would not 
have occurred in the boiler referred to by 
Mr. Barrus if it had been longer, say eight 
instead of four feet. 

Other speakers thought the priming was 
due to shortness of boiler, but Mr. Minot 
reminded them that in the boilers of steam 
fire engines the tubes were sometimes no 
more than 11 inches in length. 


During the discussion of a paper on 
‘Origin and Nature of the Surface Con- 
denser,” Secretary Hutton exhibited some 
brass tubes used for condensing the vapors in 
refining sugar, which appeared to show that 
the vapors had destroyed the zinc in the 
metal, eating the tubes entirely through in 
spots. 

Mr. Nagle said this vapor was destructive 
to all brass wherever it came in contact with 
it. = 


NOTreEs. 


The cars in which the Eastern members of 
the Society of Mechanical Engineers traveled 
to Nashville were held at Cincinnati from 
one to eight o’clock Pp. mM. Knowing this, 
Mr. Doane, Mr. Gray and Mr. Jones, three 
Cincinnati members, met the detained mem- 
bers with carriages and gave trem a pleasant 
drive over the city, stopping at the most 
prominent and noteworthy places, such as 
the Exposition Buildings, the Museum of 
Fine Arts, etc. The drive was thoroughly 
appreciated by every one. 


Two of the most pleasant visits of the Me- 
chanical Engineers at Nashville, were those 
to the Fisk University and the Vanderbilt 
University. At the former, they had the 
pleasure of listening to an address by Presi- 
dent Cravath, explanatory of the aims of the 
institution. President See and Prof. Wood- 
ward responded briefly. But the’ peculiar 
pleasure of the occasion was the ‘‘ jubilee” 
singing by the students. This lasted for 
some time, and finally the mistake was made 
of trying to sing the engineers out of the 
chapel. It was a failure. They lingered— 
and no wonder—as long as the singing lasted. 
The buildings of this institution are well 
adapted to their purpose, and the corner- 
stone of a new building, devoted in part to 
mechanical engineering, has just been laid. 

The Vanderbilt University, in its buildings 
and grounds, is one of the finest in the 
country. The visiting engineers were cor- 
dially received, and shown through the vari- 
ous departments, and participated in the cer- 
emonies of laying the corner-stone of the 
building for mechanical engineering, now 
being erected. Secretary Hutton and Wm. 
Kent made addresses upon the occasion. 


At West Nashville, Tenn., the visiting en- 
gineers were shown over the works of the 
Standard Charcoal, Iron, and Chemical Co. 
Two blast furnaces are about completed, in 
one of which it is proposed to use charcoal as 
fuel, and in the other coke will probably be 
used. A large number of furnaces have been 
built for making charcoal according to mod- 
ern practice, which is said to produce 50 
bushels of coal from a cord of wood, instead 
of 35, as by the old process. At the same 
time the by-products are utilized, realizing, 
itis said, from the cord of wood, two and 
one-half to three gallons of wood alcohol, 
four to five gallons of tar, and acetic acid 
enough to make 175 pounds of acetate of lime. 
In connection with these processes a pump is 
in place that is capable of pumping from the 
river, some hundreds of feet almost direct- 
ly below, 2,000 gallons of water per minute. 
The work being done here appears to be 
excellent. As Gen. Warren, the president of 
the company, told the visitors, the company 
mean competition in the matter of produc- 
ing iron. Excellent ore and coal are distant 
only a few miles. 


Reference has been made to the tendency 
towards excursions. In addition to those al- 
ready referred to, the visiting engineers were 
most hospitably received by General Jackson 





stopped by removing some of the tubes 


ville, and were given the opportunity to 
study the mechanics of some of the finest 
horses and cattle in the world, as well as to 
note the motions of nearly one hundred deer, 
wild enough for all practical purposes. Other 
places of interest in Nashville and vicinity 
were visited, a delegation of citizens acting 
as escorts. 

In the visit to South Pittsburg and Chatta- 
nooga the members were chaperoned by citi- 
zens Of the two places named, as well as by 
a delegation which accompanied them from 
Nashville. The journey was made in a spe- 
cial train. 

At South Pittsburg the blast furnaces of 
the Tennessee Coal, Iron and R. R. Co. were 
visited. The company have three stacks all in 
operation, with a capacity of 300 tons per 
day. Theiron is mined near the furnaces, 
and the coal is close at hand. 

The Perry Stove Works at this place were 
also visited. This company has five acres 
under roof, and use local iron and coke. The 
capacity of the works is said to be 60,000 
stoves a year. 

The South Pittsburg Pipe Works are melt- 
ing 35 tons of iron a day, using also local 
iron and coke. 

There are also at South Pittsburg agricul- 
tural implement works, large saw and plan- 
ing mills, brick and terra-cotta works, etc. 

At Chattanooga the chief interest centered 
in the excursion to Mission Ridge and Look- 
out Mountain. These places are reached by 
a very complete system of railways, with 
which Chattanooga is excellently provided. 
There was but little time to visit manufactur- 
ing works, but at a meeting in the evening, 
between the Board of Commerce, citizens 
and visiting engineers, considerable informa- 
tion as to manufactories already established, 
and the facilities for establishing others, was 
furnished. 


The secretary reported at the Nashville 
meeting of Mechanical Engineers that there 
were received during the past year 45 mem- 
bers, 2 associates and 11 junior members, mak- 
ing a total membership of 858. 

—- ibe — 


A Device for the Tool Room. 


It is sometimes no easy matter, in shops 
employing a considerable number of men, to 
properly arrange the matter of the distribu- 
tion of supplies, such as files, oil, waste, etc., 
so that each man may have all of such things 
needed for his work, and yet no one be given 
an opportunity to waste them. In some 
shops, every one is allowed to help himself 
to such things as often and as liberally as he 
chooses, without any restrictions whatever, 
which is one way, and, perhaps, a good 
enough way, where there is a surplus of cash 
which must be gotten rid of. Another way 
is to give toeach man a certain quantity of 
waste (for instance) each week, and expect 
him to get through with it, and to use that 
amount, and no more. That is a poor way, 
because the amount of waste required by a 
workman will depend very much upon the 
kind of work he is doing, and one man may 
actually need twice as much as another, and 
in shops where this plan is pursued it is quite 
common to find one man suffering for waste, 
while the one next to him may have the bed 
of his lathe, under the board, full of it; 
that is, provided the first man has sufficient 
respect for ‘‘ vested rights” to let it remain 
there. Another plan, followed in too many 
shops, is to see to it that no one has enough 
of anything, thereby making sure that no 
one has too much; and that is the worst plan 
of all. Where such supplies are kept in the 
tool-room, or some place specially provided 
for them, as, of course, they should be, the 
man who hands them out on demand is usu- 
ally depended upon to spot the extravagant 
fellows ; but since, in a large shop, he can 
seldom be acquainted with the requirements 
in each case, this often leads to trouble. 

We saw a piece of tool-room furniture in 
the tool room of the Brown & Sharpe M’f’g 
Co. recently, which solved this problem in a 
very satisfactory manner. It stood oa the 
bench just inside the window, and reminded 
one of a revolving book case, only it was 





at the Belle Meade stock farm, near Nash- 


stead, a great many little brass hooks 4)] 
over the outside, on each of which hung , 
set of brass checks numbered alike, a: 
each set being devoted to one man, t 
number stamped on the checks correspondi: 
to the number of his regular tool chec 
The inside of the cylinder was divided i: 
compartments by vertical partitions, wh 
were labeled with the names of the vari: 
articles calted for. A man calling for wa 
would be given a certain amount of it, a 
that certain amount would be given to h 
as often as he might choose to call for 
but each time, one of his checks would 
taken off the hook on the cylinder a 
dropped through an opening into the co 
partment labeled waste ; so with any ot! 
article. 

Now at definite times these compartmen 
are opened, and the number of times an 
one has obtained any given article, since th 
last examination, is indicated by the number 
of his checks which are found in the con 
partment which is labeled with the name « 
that article, and thus comparisons may | 
made, and those in charge of the department: 
or others whose business it is to attend t 
such things, may know just who is usin: 
the greatest quantity of any of the supplics 
and why. 

We have seen a good many shops wher: 
such a thing would be appreciated after a 
trial; it is a good thing for the men as well as 
for the proprietors, because it helps to dis 
criminate between the careless men and 
those who are not careless, and would 
naturally tend to liberality in the matter of 
supplies, born of the conviction that they 
were being used to good purpose, and not 
wasted. 


sf 


——_»-ep>e—___—_ 


Another reminder that the slow moving 
planer may become an instrument of death, 
though it appears to be so harmless, is in 
the death of Thomas Scott, at Dialogue’s 
shipyards, Camden, N. J., May 8. His head 
was caught between a bed-plate, which he 
was planing, and the housing, and was com- 
pletely severed from his body. 

_ 





A correspondent writes us to the effect 
that it would be a convenience if corre- 
spondents would always give their full 
name, to the end that others might write 
direct to them, in relation tu matters of in- 
terest. As a general thing we think cor- 
respondents do well to write over their 
names, but there are instances where this is 
not advisable. We can generally put any- 
one desiring it in the way of communicating 
with an anonymous correspondent, as we 
publish no communications unless we know 
the name and address of the writer. 
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Practical Drawing. 
By J. G. A. MEYER. 
FIFTY-FIRST PAPER. 


PROBLEM 66, 
458. To find the intersection of a surface 
of revolution and a given plane. 

Let Fig. 348 represent the vertical, and 
Fig. 344 the horizontal projection of a solid ; 
and g, k, the horizontal projection of a given 
plane passed through this solid; the given 
plane is to be, as the line g, k, indicates, 
parallel to the vertical plane of projection ; 
it is required to find the lines of intersection 
of the plane and the surface of the solid. 
This surface, Fig. 348, is made up by the 
single curved surfaces hah, a,, ande fe, 


fs, and also by the double curved surface 


aC € dg Cy és ; Or, in other words, this sur- 
face of revolution is generated by the straight 
lines A a and e f, and the are ace, all re- 
volving around the axis 2 y. 

The are ace is described from the center 
m, and is tangent to theline ha. The circle 
Mg Gy 4,9 4,9, in Fig. 344, represents the 
base of the upper cylinder hah, as, and 
consequently the diameter a, 4,, is equal to 
hh, ; the circle ¢, ¢, @5 ¢, represents the 
base of the lower cylinder, and consequently 
the diameter e, ¢, isequal toee,. Let AB 





much smaller and had no shelves, but in- 


be the ground line. 
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In Fig. 344 it will be seen that the distance 
y, “« from the center y, to the given plane is 
equal to h y, which is one-half the diameter 


hh, of the cylindrical surface h a h, ag. 
Consequently, to find the highest point of the 
curves of intersection we draw a horizontal 
linc through the center m, cutting the straight 
lines ah and a, h, in the points a and a, ; 
and also cutting the line 2 y in the .point a,. 
This point a; will be the highest point of 
the curves of intersection ; or we may say 
thai the curves of intersection will meet and 
terminate in the point a,;. Divide the arc 
ac.into any number of equal parts, say 
four, and through the points of division 3, ¢, 
d, draw the horizontal lines } b,, cc;, dd, 
terminating in the arc a, Cy és. 

From the center y, (Fig. 344) describe 
three circles by b, bg, Cg Cg Cg, and d, d, dg, 
whose diameters are equal to the lines 4 dg, 


ec, and dd, respectively. The circle b, 5, 

b, cuts the line g, ky inthe points b,,0, ; the | 
circle Cy ¢, ¢, cuts the line g, #, in the points 
Cy, (ss and the circle dy d, d, cuts the line 
g, %, in the points d,,d,. Through the 
points by, ¢g,d, draw the vertical lines, the 
first cutting the horizontal line d 4, in the 
point b, ; the second cutting the line ¢ c, in 
the point ¢, ; and the third cutting the line 
dd, in the point d,. Through the point gy», 
in which the cutting plane cuts the circum- 
ference €y &4 &, &g, draw a vertical line cut- 
ting the line ee, inthe point g, and the line 
f f,; in the point 7; the line g ¢ will 
be the line in which the cutting 
plane intersects the cylindrical sur- 
facee és f fs. Join the points g, d;, 
¢s, 55, @,; by a curved line ; this 
curve will be one of the curves of 
intersection of the double curved 
surface a@ ce dg ¢, é, and the given 
plane. In a manner precisely sim- 
ilar to the foregoing, the lines of in- 
tersection on the other side of the 
jine z y are found. 


Now let us examine the princi- 
ples upon which this construction is 
based. Since the arc a c e is tangent 
to the line a h, the point of tangency 





curved surface ace da, ¢, ¢, throughout its 
whole height, from the line ee, to the line | 
aa ,. Butthe line a a, isthe junction of the 
single and double curved surface, therefore 
the point a,, which liesin the line aa,, will not 
only represent the extremity of the element of 
contact in the cylindrical surface, but the same 
point will also represent the beginning and 
the highest point of the curves of intersection. 

The line 6 5, we may consider to represent 
an auxiliary plane perpendicular to the 
vertical plane of projection, and passed 
through our solid. This auxiliary plane 
will intersect the double curved surface in 
the circumference of a circle whose diameter 
is equal to the length of the line }6,. The 
horizontal projection of this circumference 
is represented in 
Fig. 344 by that 
of the circle by 5,4 d,. 
In this figure it is 
seen that the given 
cutting plane cuis 
off from the circum- 
ference a small arc 
b, b, 5,, the extrem- 
ities of this are are 








the points 6 , b,, in 
which the line g, &, 
cuts the cireumfcr- 
ence. The vert cal 
projections of these 
extremities must li 


—_ 


” 
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is found by drawing through the 
center m a line m a perpendicular to 
ha(see Art. 144), the point a, in 
which m a cuts the line i a, will be 
the point of tangency, or the point 
of contact. Hence we may say that 
the point @ is the junction of the 
line ha and the arcace; we may 
also conclude, and correctly, too, 
that the horizontal line a a,, drawn 
through the point of tangency, re- 
presents the junction of the single 
curved surface hah, a;, and the 
double curved surface a ¢ € @, Cy és $ 
that is to say, the double curved sur- 
face extends up to the line a@ dg, 
and at this same line the single 
curved surface commences. 

Now observe, in Fig. 344, the distance 
Y, “, between the center y, and the given 
cutting plane g, #, is equal to h y, which is 
one-half the diameter h A, of the upper cyl- 
indrical surface. Consequently the given 
cutting plane g, *, must be tangent to the 
cylindrical surface hah, a, ; and, indeed, 
this is clearly shown in Fig. 344 by the line 
J. k, being tangent to the circle a, a, a; 5 
a, 9, Which is the horizontal projection of the 
base of the cylinder hah, a,. The line 
Y, @, drawn through the center y, is perpen- 
dicular to the line g, k,, consequently the 
point ag, in which y, a, cuts the line gy, ky, 
must be the point of tangency of the line 
J» ky, and the circle a,.4, @,;9 @,;,. Whena 
plane is tangent to a cylindrical surface it 
will touch the surface in one of its elements, 
and this element will contain the point repre- 
sented by a, in Fig. 344, consequently the 
line ag y (Fig. 343), which is part of the ver- 
tical line drawn through a,, must be the ver- 
tical projection of this element of contact ; 
and since this element of contact cannot ex- 
tend beyond the cylindrical surface h ah, ag, 

follows that the point @,, in which the ver- 
\.cal line through the point a,,cuts the line aa, 

\ust represent the lower limit of the element of 
(ntact, Again because the given cutting plane 

tangent to the cylindrical surface hah,a , 

e cutting plane must intersect the double 








e 


Fig. 344 


in the line }d, (Fig. 348) because the line 
b b, and the circumference b, 5, 6, are 
the projections of one and the same circle, 
consequently the point ’,, in which the verti- 
cal line through 4, cuts the line d d,, is the 
vertical projection of one extremity of the 
are which has been cut off, and for a similar 


reason the point 4, is the vertical projection 


of the other extremity of the same arc. 
Now because the cutting plane, and also the 
double curved surface, contain these points 
b;, 0,, these points must also lie inthe curve 
of intersection. Similar reasoning applies to 
the other points ¢,, c,, d;, d,, and conse- 
quently the curved line, which contains the 
points a; b, ¢; and the curved line 
which contains the points a, 5, ¢, d,; &, must 
be the intersection of the double curved 
surface and the given plane. Therefore the 
CUIVES 5 Cg J, 45 C7 &, and the straight lines 
g iand & lrepresent the intersection of the 
surface of the solid and the given plane. 
459. This method of finding the intersec- 
tions of solids and planes is applicable to the 


ds 9; 


solution of various problems, and is an im- | 
can | 


portant one in practical drawing; it 
also be often advantageously employed for 
other purposes, as we shall presently show in 
a practical example. On account of the 
importance of this method of finding the 
lines of intersection, and its usefulness, we 
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shall, in addition to the foregoing explana- 
tion, endeavor to impress upon the student 
the principles of construction by the follow- 
ing practical illustration : 

Let Fig. 345 represent the same solid as is 
shown in Figs. 348 and 344. In Fig. 345 
this solid is represented to be in a lathe. 
Now suppose that through the points a, 3, ¢, 
d (whose positions on the surface of the solid 
correspond to the positions of the points a, 
b, c, din Fig. 348), we cut tool marks on the 
surface of the solid as it revolves about its 
centers 2 and y. If we now stand in a 
certain position in the front of the lathe, 
these tool marks will appear to be straight 
lines, as shown in Fig. 345; indeed, if it had 
not been for the shade of the body, it would | 
be difficult to dis- | 
tinguish these lines | 
from perfect straight 
lines. If, on the| 
other hand, we look 
at our solid endwise, | 
in a direction as in- | 
dicated by the arrow, 
then these tool marks 
will appear as cir- 
cumferences of cir- | 
cles, which is their | 
true form. Assume | 
now that with the | 
aid of a saw we cut 
‘from the 





solid a 





be perceived that in order to find the curves 
which limit the extent of the cut we have 
only to find the extremities },, ), 
of the tool marks and join these points by 
curves ; and this is precisely what we have 
done in Fig. 343. 


Cs Cy ‘ ete. Pp 


460. It must also be remarked that instead of 
dividing the are a ¢ e into equal parts, we may 
divide the straight line a, w (Fig. 348) into 
equal parts,and then draw horizontal lines 
through the points of divisions, terminating in 
thearesace and da, ¢s¢, asbefore ; or, for that 
matter, we need not divide the the 
straight line a, w into equal parts, but place 


ares or 
the lines } bg ¢ cy, ete., in any position we 
please ; the result will be the same so long as 
we draw these lines of division horizontally, 


} and make the diameters of the corresponding 


circles in the horizontal projection (Fig. 344) 
equal to the length of the lines of division ; of 
course the lengths of these lines are always 
limited by the ares a ce and dg ¢y és. 


461. When great accuracy is required, the 


| arc ace, or the straight line a, w, must be di- 


vided into a greater number of parts ; the 
greater the number, the greater the accu- 
racy. 

Directions.—In the space marked Prob. 66, 
draw the vertical and horizontal projections 
of the solid, having the same form and the 
same size as that given in Fig. 343 ; then find 
the intersection of the surface of this solid 
and a plane placed 24 inches from 
the center line e, 
Fig. 344, 


€,, as shown in 


Use a;3 inch scale. 


PROBLEM 67, 


462. Another case. To find the 
intersection of a surface of revolu- 
tion and a plane. 


Let Fig. 346 represent the verti- 
cal, and Fig. 347 the horizontal 
projection of a solid; hy, Ay, the 
given cutting plane, which is par- 
allel to the vertical plane of projec- 
tion, and tangent to the circle by 4 5, 
6,; A Bthe ground line ; it is required 











portion equal in size to that of the portion 


cut off in Figs. 848, 344. The boundary 

lines, or the extent of the cut, will be repre- 
sented by the straight lines ¢ g and / 4, and 
the curves gc, a, andk&ce,a,. The point a, 
terminates the cut in the direction of the 
axis zy, and must evidently be at the junc 

tion of the cylindrical surface a h a, h, and 
the double curved surface; consequently it 
must lie in the line a a,. Now suppose that 
we remove the smaller portion cut from the 
solid; by doing so we shall also remove 
portions of the tool marks, thus: we shall 
remove a portion 6, 6, of the tool mark } >, ; 
a portion c, ¢, of the tool mark ¢ ¢,, ete.; and 
thus leaving exposed to view a plane surface 
bounded by the straight lines ¢ g, / & and the 
curved lines g ¢,; a, and k ¢, a,. Now 
notice that the tool marks on the larger por- 
tion of the solid (which is supposed to re- 
main in the lathe) all terminate in the curves 
g¢; 4, andke, a,,; that is to say, the ex- 
tremities of the remaining tool marks, will be 
found in curved lines which limit the extent 
of the cut. Thus it will be seen that the 
tool mark } 4, terminates in the points 6; 
and b,, and the tool mark ¢ ¢, terminates in 
the points 4, and b,. No tool mark is seen 
between these points, as that portion has been 
taken away. The same remarks apply to 
other tool marks. Therefore it mustreasily 


to tind the intersection of the surface 
of the solid and the given plane. 


‘ 
cs 


This problem is simply a com- 
bination of Problems 65 and 66, and 
therefore in regards to its solution 
little need to be said. 

We that the 
face of this solid is generated by the 
straight lines a b, A 7, and the ares 


may say that 


may consider sur- 


bdeand e fh, or we 
the straight lines a bh ¢ and the ares 
bdeef h make up or form the 
generatrix. Consequently our sur- 
face of revolution consists of three 
parts, namely, the single curved sur- 
,, the 
surface h ¢ hy @s, 
be ig b 
described 


single curved 
and the double 
curved Psurface ex oe The 
bad the center 
m, and therefore a horizontal line, 
drawn through the center m, will be the junc- 
tion of the single curved, or cylindrical sur- 
face ab a, by and the double curved surface ; 


face a b a, b 
¢ 8 


are e is from 


m beg, 


the are e fA is described from the center oa, 
and therefore the horizontal line 2 /, drawn 
through the center 0 will be the junction of 
the double curved surface and single curved, 
or cylindrical surface h ih, ¢,. Divide the 
curved line>e h, or the straight line b, w, 
intoany number of equal parts ; through the 
points of division draw horizontal lines, such 
asc¢¢3, ddsz, etc., then find points ¢,, d;, etc., 
in the curve of intersection in a manner pre- 
cisely similar to that adopted in the last two 
problems ; in fact, the who® onstruction is 
plainly shown in the figures. The curved 
lines drawn through these points and the 
straight lines A, ¢,;, 4, ¢, will complete the 
problem. 

Directions.—In the space marked Problem 
67 draw the vertical and horizontal projec- 
tion of asolid whose size and form are the 
Place the 
cutting plane in a similar position to that of 
| the plane A, Ay, shown in Fig. 347, and 
find the intersection of the surface of the 


| same as those shown in Fig. 346. 


solid and the given plane. Use a_ 3-inch 


scale, 























































































Something About Reamers. 


By Frank H. RIcHArDs. 


The shop well supplied with small tools, 
in good condition and always readily accessi- 
ble, has a great advantage over the shop not 
so equipped, and any one having the direc- 
tion of a machine shop, and its well being at 
heart, should see to it that such tools are pro- 
vided—good tools in generous variety, well 
There 
generally practical machinists themselves— 


used and well kept. are those—not 
who in equipping a shop will buy the best of 
large tools, lathes, planers, drills, etc., and 
then think their duty done, and expect to 
turned out, 


abundant work 


It is not much exaggera- 


see good and 
They don’t see it. 
tion to say that, ina machine shop for gen- 
eral work, the cost of the small tools should 
be as great as that of the large. In this, as in 
everything else, the big shop has the advan- 
tage over the little one, the relative cost being 
less in the former, because the same tools may 
be used by so many different hands. 
Frequently machine shops come to an end, 
and are sold out, and you see catalogues of their 


machinery and you seldom see any mention of 


small tools. The fact usually is that the 
small tools do not exist. The shop has not 
had the modern means, nor the modern 


methods that accompany them, and so has 
The prosper- 
ous shops, of course, are better supplied, and 


come to grief, as it ought to. 
would make a more various catalogue. 

Now, when it comes to the getting of the 
tools it is not a fair statement of the whole 
subject to say that small tools, reamers, for 
instance, can be made better and cheaper ir 
factories specially equipped for that purpose, 
and that, therefore, you should buy instead of 
making them. There are few shops where 
all the men can always be most advantage- 
ously employed. If the shop be ever so busy 
all cannot be carried along evenly, and some 
must sometimes be slack. Advantage of 
these slack spots may be taken to make up or 
repair necessary articles, and many conven- 
iences, if not made in this way, will not be 
got at all. It is not the question whether to 
buy or to make the article ; but whether to 
When it 
that there is but one answer; and so if you 
Make them 
when you can, make them as wellas you can, 
and if those who have made them can offer 
any points, don’t despise them, but improve 
No better apprecia- 


make it or go without it. comes to 


can’t buy reamers, make them, 


upon them all you can. 
tion of a good thing can be shown than by 
suggestions of improvement. Nobody ever 
improves a worthless article, It is your ver- 
itable stick-in-the mud, when stuck in the 
mud, who will not thank you for showing him 
more solid ground near by, but will chal- 
lenge you to argue with him that he is not 
standing in the very best place he could 
possibly stand. 

The worst thing about home-made small 
tools is that usually there is not enougli sys- 
tem followed in their production. We come 
to a place where we must have some tool for 
a special job, and we make it in size and pro- 
to 


portion as best adapted that particular 


case, Ina few days we want another size for 
another job, and we find an odd_ piece of 
steel which will work in and make a tool that 
will satisfy the emergency, but the last made 
tool is far from corresponding in proportion 
with the earlier one. Additions to the collee- 
tion by the same no-system make it still more 
incongruous, By and by, when we realize the 
convenience of these things, and undertake to 
complete the series, we begin to appreciate 


With this 


the result of our lack of foresight. 


appreciation will naturally come the remedy, 
and the sooner it comes the more valuable 
will be the series of home-made tools pro- 


duced. 

If we undertake to make reamers I do not 
know anything better than to follow the prac- 
tice of the best makers. Their lengths and 
proportions are generally good, although I 
think that shell reamers are usually too short. 
The face should radial. The 
shape of the flute should be a continuous 
eurve, with no sharp angle to invite a crack 


cutting be 


in hardening. 
marrow. There should be very little clear 


The bearing faces should be 
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ance from the circle, but that little is nec- 
essary. With no clearance the dust will pack 
upon the face and make the hole rough, and 
the reamer will pull hard. With much clear- 
ance the reamer has more chance to chatter, 
and the cutting edge will wear away fast and 
the reamer rapidly lose its size. For brass or 
reamer should have more clear- 
ance, and should be as hard as possible. 


bronze the 


Chattering is always a nuisance ; it proba- 
much trouble in the machine 
shop as anywhere, and a chattering reamer is 
among the worst of its exhibitions and should 
not be tolerated. Cutting the flutes spirally 
does not necessarily tend to prevent chatter- 
ing, and is only of any practical value when 
there are longitudinal slots in the hole to be 
reamed. An irregular spacing of the flutes 
undoubtedly does help the matter, and should 
The difference of spac- 
If 


we have a reamer factory and put our drum- 


bly causes as 


always be adopted. 
ing is none the better for being excessive. 


mer on the road to talk up the goods as 
loudly as possible, it may be well to make the 
difference enough to be readily visible so that 
he, waxing eloquent, may hold it up and say 
‘* Behold !” but the minute differentiation of 
what I may call a 


regular irregularity, 





corrugations or chatters in the circle that 
could coincide with all the teeth, and so make 
chattering possible, would be 1,560. 

If ve wished to cut an even number of 
flutes there would, of course, be no central 
one for our list, and we would make the two 
nearest the center alike. Thus to cut 14 
flutes we would use a 42 circle and the normal 
movement would be 2 turns and 386 holes, and 
our list would be : 


Turns. Holes. Turns. Holes. 
1 2 30 8 2 36 
2 2 31 9 2 37 
3 2 32 10 2 38 
4 2 3% 11 2 39 
5 2 34 12 2 40 
6 2 35 18 2 41 
7 2 36 14 3 0 


In cutting our reamer we would naturally 
begin at the top of the list ; before cutting 
the first flute, seeing that all the slack or lost 
motion is taken up in the direction we pro- 
pose to turn. When all the movements have 
been used the revolution is completed, and 
the reamer is brought around to the starting 
point, and if we wish to go around again we 
begin anew at the top of the list. We mill 
the reamer backward, that is, after one flute 
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making the spacing of each flute slightly 
different from that of every other, covers all | 
the possibilities of the case. 

Here we have a 1} reamer in which I wish 
tocut 13 flutes. 
the milling machine has a worm wheel with 
40 teeth. To divide 40 by 18 we must turn 
the worm 4$ or 3,5 times. We use an index 
circle of 389 holes, and the normal movement 
We 


move- 


The dividing head upon 


required will be 3 turns and 3 holes. 
then make a list of the 13 
ments required to complete a revolution of 
the reamer, taking this 3 turns and 8 holes 
for the central one of the series, and increas. | 


series of 


ing by one hole upon one side and decreasing 
by one hole, upon the other, until the total 
number of 13 flutes or movements is provided 


for. The list will then be like this: 

Turns. Holes. Turns. Holes. 
1 2 36 8 - 4 
2 2 37 9 3 5 
3 2 38 10 3 6 
4 é 0 1 bi 3 4 
5 3 1 12 3 8 
6 8 2 13 3 9 
7 3 3 


Upon our 1}” reamer with 13 flutes cut by 
this list, the smallest flute would measure the 
space from one cutting face to the next .289 


the largest flute would measure .317 The 
difference between each flute and the next 


would be .0025 The smallest number of 


is cut we mill next the flute behind it, and 
then we can see how deep the cutter should 
be set to leave the required thickness at the 
cutting edge. The depth must increase a 
little with the increase in the spacing. 

Of course reamers, like everything else, will 
When they are much used the wear 
will soon cause serious trouble ; and to main- 
tain a standard size, or a satisfactory approxi- 
mation to it, will require watchfulness and 
decision. The allowed limit of wear should 
be established by placing two collars of differ- 


wear. 


ent sizes in the tool room, the larger for the 


beginning size, and the reamer to be retired 
or restored when it gets down to the smaller 


size. The difference to be permitted would 
vary with the shop and its line of work. In 
some shops .001'' would be enough. The 


average shop would be contented and happy 
if it could keep the limit within .005”. I am 
inclined to think that two sizes of reamers 
would be found useful, the larger for loose 


| fits, the smaller for tight ones, and when the 


reamer has done service for the larger it may 
be reground and used for the smaller. I be- 
believe our ancient friend Chordal, and others, 
have insisted that the size of the reamer 
should be maintained and the difference of 
fit made in the turned shaft, which is good 
practice for the better class of work ; but for 
the general work of to-day, where so much 


factory-made shafting is used, and where :}\9t 
shafting is produced with so great accur ey 
of size as it now is by the best makers jhe 
two reamer sizes will save a great de.’ of 
trouble. 

It seems sensible to assume that the m 
reamer has to cut the more it will wear, inq 
the way to save it and maintain its siz. as 
close as possible is to leave as little as }) sj 
ble for it to cut. The reamer with the ps ont 
screw upon the ends of the teeth to fe: | jt 
through the hole, is, in my opinion, a mis ’ 
because it assumes that the reamer is to |: ive 
what I should call a heavy cut whe: jt 
should have, in the interest of its long: 
alight one. Certainly if I wished to u-:y 
reamer under what I would call most fay. ra 
ble conditions, I would not let it cut eno. +} 
for the screw teeth to take hold of. To 
the reamer and in a way insist upon hay 
the hole in which it is to be used bored as 
perfectly and as near the size as_ possibl: | 
would not taper the point of it very mu 
This would make it necessary to bor 
hole large enough, or the reamer could no 
comfortably used, and the machinist dea y 
loves comfort, and his instinct is 
Where the reamer is used to follow chu: k 
drills this would help to enforce their mai: 
nance in good condition, and that would 
a blessing. 

When the reamer has worn so small tht 
it is no longer of use, don’t let it lie around 
long in memory of the good it has done. {t 
should be annealed, re-turned, re-cut and 1 
ished up for a smallersize. Or the reamer ¢:i1 
be enlarged by upsetting or swaging the tee! |), 
and thus be brought up to its original sive 
I have made reamers as good as new by work 
ing up the teeth with a roller, as shown in thie 
cut. This, I think, will require litle exp!, 
nation. The reamer is mounted upon the 
planer centers. It should usually be blocked 
up under, to support the pressure we have to 
put upon it without springing. The reamer 
isrun back and forth under the roller a few 
times and the roller is fed down as hard 
as may seem necessary, which a little ex 
perience will determine. The roller is also 
moved a litule sidewise one way or the other, 
after each stroke. Ten 
will usually be enough. 

In using this roller tool for this purpose it 
will of course be necessary to fasten down thie 
tool holder. I call attention to a method of 
doing this. Ido not know whether this ‘‘ kink ” 
has ever been in the papers ; but it should ce: 
tainly be known and universally adopted. Put 
a taper hole right through the tool holder block 
and the sides at A, and when you want to block 
the tool down put in the taper pin fitted to 
the hole and kept for the purpose, and you 
will hold everything down with perfect safety. 
Upon most planers if they have a weak spot 
it is likely to be at B. I have often seen a 
tool block fastened down to plane with an 
angular or hooked tool under a projection, 
by blocking or wedging behind the top of 
the tool as at C, and if anything had happen 
ed to make the tool catch, the tool block would 
certainly have been torn up by the roots. | 
must confess I never saw the accident occur, 
but I have often clapped my hands over my 
eyes and run away in shuddering horror in 
anticipation of such a catastrophe. Builders 
of planers should put in sucha pin as here 
suggested, or provide some other safe means 
of fastening down the tool holder when so 
required, 

When we look over, and admire the han 
some reamers of the factories, and note thx 
perfection in every particular, we are glad 
believe that their makers know it all, and as 
they know it all they cannot possibly have 
any trouble, as we poor mortals do. For i 
when the reamer is hardened, ©! 
course, for them, it will always harden pe 
fectly straight. For me it will not, althoug 
for reasons entirely unaccountable. I am i! 
clined to believe steel behaves for me a litt! 
better than it used to, But still a reamer 
apt to be a little crooked after hardenin 
When I find one so I can usually make it tri 
enough upon the centers for grinding by 
tering the center in the top or wrench end «! 
the reamer, and I leave thisend of the ream 
a little large, to allow for turning it true after 
the center has been corrected. 


corr 


or twelve strokes 


stance, 
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After tempering, the reamer can only be 


accurately ground to size and neatly finished 
upon some suitable grinding machine, and such 
a machine for many purposes Is a necessary 
appendage of a well-equipped shop. I have 
used with satisfaction for a wide variety of 
srin (ing the Brown & Sharpe universal cutter 
and ‘amer grinder, and I can best testify my 
appreciation by finding fault with it. Itisa 
tool -o good and convenient that I find my- 
elf constantly wondering why it is not better 


than itis. The centers for holding a reamer 
to be ground are mounted upon a turn-table 


of snall diameter graduated to degrees, and 
when set to the mark as accurately as eye- | 
siv)' can adjust it, its inaccuracy for straight 
reamer grinding is exasperating, and it isa 


tedious job to keep trying and adjusting the 
machine until it is brought to grind parallel. 
When next the machine is required for the 
same purpose the same tedious process must 
be gone through with. 

Reamers to be used in the lathe should have 
a hole large and deep, fitted toa pin or par- 
allel center instead of a conical one, and then 
there will be no tendency to draw in or to pry 
off sidewise out of line with the hole. Every- 
body knows this, but it is one of those things 
that we have to keep telling all the same, and 
then it is only followed sometimes. 

A very desirable thing, and something 
seldom used or thought of, isa means of start- 
ing a reamer straight with the further end of 
the hole. If a shell reamer, the stem may be 
prolonged, and if a solid reamer it may have 
ataper hole in the end of it (Fig. 3), and to 
this hole a pin or stem may be fitted with a 
collar sliding easily upon it. The outside of 
the collar should be turned taper, to fit the 
hole, and when pushed into place will serve 
to make the reamer point central until it is far 
enough in to guide itself. The taper should 
be slight ; it is purposely exaggerated in the 
drawing. 


Compound Engines. 
By W. H. Boorn. 


SIXTH PAPER, 


Reference has already been made to the | 


ereat desirability of such an early cut-off in 
the second cylinder as shall maintain the 
steam pressure in the receiver between the 
two cylinders pretty nearly equal to the ter- 
minal pressure in the preceding cylinder, 
said terminal pressure being measured, of 
course, at the time of opening of the exhaust 
port—not at the end of the stroke. 

In this paper we are now able to present 


diagrams recently taken by a friend of the 
writer from engines of considerable size, in 
which the fault of a too late low-pressure 


cut-off, and a correct cut-off, are illustrated. 
The first case is shown in the diagrams of 
Fig. 1. These figures, from the high-press- 
ure cylinder of a compound beam engine, 
fitted with the gridiron cut-off valve of the 
McNaught and Varley type, have an almost 
perfect steam admission, and a well-defined 
point of cut-off, together with a regular ex- 
The exhaust port does not 
open until very near to the end of the stroke, 


pansion curve. 


and then there is only a small drop in the 
pressure, showing that the receiver pressure 
is well maintained by a suitable low-pressure 
cut-off. The low-pressure diagrams fare not 
to hand, but the rise in the high-pressure ex- 
haust line at about the mid-stroke, or a trifle 
in advance of this, shows us that the low- 
pressure before the 
half-stroke—the engine being of the beam 
type, and the pistons therefore working stroke 

r stroke. It is probable that any earlier 

it-off than is here shown to exist would not 


admission has ceased 


productive of any advantage on the score 
economy, though experiment alone could 
finally decide this point, and 
vhether, in this particular case, the capacity 
of the exhaust passages is such as to warrant 


determine 


the change which the slight fall of pressure 
1ows to be required in a limited theoretical 
nse. In advocating the early cut-off in the 
cond cylinder of a compound engine for 


the purpose of avoiding useless; expansion | 


between the cylinders, I would not be 


nderstood to draw a hard and fast line from 


which neither common sense nor the teach- | 
ings of experience must ever warrant 
a departure, for I have encountered cases 
where, owing to the smallness of exhaust 
passages, it has been found better to allow 
some drop in pressure, than to attain an ap- 
parently more perfect diagram ; but I would 
insist, in new work, upon the necessity of 
ample passages, so that there may be no im- 
pediment to the attainment of good dia- 
grams. 

In Fig. 2 we have a very similar diagram 


|to Fig. 1—the same good admission, cut-off 


and expansion, and the still less drop of 
pressure into the receiver. The rise in the 
exhaust line, after the closure of the low- 
pressure admission, is more marked than in 
the previous instance, and is likely due to a 
smaller receiver. In Fig. 2, also, admission 
is rather too early, especially as the speed is 
low, and as, in all beam engines compounded 
by the addition of a high-pressure cylinder 
midway on the beam between the center and 
the connecting-rod, the stroke is short. The 
effect is to spoil also the appearance of the 
diagram. 

In contrast with the two examples given in 
Figs. 1 and 2, I now give the diagrams of 
Fig. 3—also from a beam engine compounded 
in the same fashion as those from which the 
previous diagrams were taken. These dia- 
grams, Fig. 3, are almost perfect specimens 
in themselves, for the work that is being ob- 
tained from the high-pressure cylinder looked 
upon as a rather overloaded high-pressure 
engine, but as coming from the first cylin- 
der of a compound engine, they are evidence 


of the faultiness of the engine as a compound | 


whole, for there is a drop of pressure of 
about 15 pounds between the two cylinders. 
This would clearly be an example of the 
non-requirement of a low-pressure jacket, for 
the superheat due to the drop must be con- 
siderable. 

One of the commonest faults met with in 
compound engines is that of the small cylin- 
der doing the larger share of the work, and 
this fault is usually found accompanied by a 
heavy drop of pressure, as in Fig. 3. The 
remedy is obvious—correct adjustment of the 
valves, which may be made to equally divide 


the work between the two cylinders. It is a 
matter of common observation among ex- 


MACHINIST 


der, and that when the steam has finished 
therein it may be left to find its way to the 
condenser in its own way. Nothing is more 
erroneous; for just as the low-pressure cylin- 
der is the measure of the capacity of the en- 
gine, so is it by far the more important of the 
two; and a proper degree of expansion is as 
important as in a simple engine, or otherwise 
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The Bickford Drill Press. 





We illustrate on this page a drill press, 


the Bickford Drill 


Co., Cincinnati, Ohio. 


The cut makes the general appearanee and 


design of the machine very plain, rendering 
extended 


description It is 
provided with a worm and wheel feed, and 


unnecessary. 


improved quick-return motion, which 


| renders it very easy and convenient to handle, 


the makers state that all shafts and 


| spindles are made of steel, and the gears are 


cut, 


‘\ Fig. 2. 
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no advantage will accrue from compound 
working. When indicating compound en- 
gines, it is a good plan to use such a scale of 


spring as shall be proportional to the capac- 
ity of the cylinders. 
an equal length of diagram obtained, it is 
easy to judge by a glance whether the two 
figures have about an equal area, as should 
be the case when equal power is being devel- 


When this is done, and 


oped in each cylinder. 

Necessarily such a balance cannot always 
be obtained consistent with the best results, 
but usually there is no necessity for such a 
ratio of work from the two cylinders as 4, or 
+, or even 4, as I have seen, and a very 
even division may generally be effected, es- 
pecially when, as is sometimes found, a vari- 
able cut-off is attached to the large cylinder. 
Indeed, in all engines of fair size, the low- 
pressure on the gear should 
always be adjustable by 
hand, though an automatic 
adjustment is an unneces- 
sary refinement, especially 
for engines subject to a 
steady load. Speaking re- 
cently with a marine en- 
gineecr, formerly running 
out of the port of New 
York, upon this subject, 
he stated that he once sailed 
under old 


as second an 
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chief who ran 
with a casing pressure of 
only 
the 


quite 


fashioned 
six pounds, though 
boiler pressure 
high. A 
occurred — at 
When 


watch 


was 
severe 
the 
my 


thump 
lower center, 
informant took his 
he began to link up the 
until 


finally he secured a casing 


low-pressure valve, 
pressure of twelve and fif- 
teen pounds, and not only 
cured the heavy thump at 
the lower center, but eased 
the work of the 
very perceptibly also, This 
engineer has 


firemen 
same since 
been equally fortunate in 
reducing coal consumption 
by a stationary engine, 
simply by the intelligent 
and 


of an_ indicator, 


carrying 


use 


out alterations 


;perts that many builders of compound ep-| shown by it to be requisite. 


| gines appear thoroughly able to supply good 
| work as regards proportions of cylinders and 
passage, but seem quite unable to compre- 


me 


It seems to be an assured fact that Ameri- 


hend the method of steam distribution neces- | can tool steel is finding a market in Europe, 


working. It is a great mistake io suppose 


sary to secure economical or even steady | and regular shipments are being made from 
Pittsburgh, competing 


with English tool 


that care only is required for the first cylin-' steel in both quality and price. 


Further information may be obtained by 
addressing the makers as above. 


An Elementary Question in Physies. 

A reader, who says he is an apprentice in a 
machine shop, sends us an editorial bristling 
with italics and exclamation points, which 


\ he says he cut from one of our contempora 


ries, and which attacks our answer to Ques 
tion 214, relating to the behavior of a cannon” 
ball fired from a moving train. This ap 
prentice seems to think that this editorial 
throws some doubt upon the correctness of 
our answer, and asks us to explain. 
“The best advice we can give this particular 
apprentice, and all other apprentices to the 
machine trade, is to procure an elementary 
work on Natural Philosophy, or Physics, 
the study of which, besides being one of the 
most useful occupations a young mechanic 
can possibly engage in, will forever prevent 
him from being so palpably and ludicrously 
mistaken on such a question as the editor of 
our contemporary shows himself to be. 
However, the of our corre 
spondent and others who may not be entirely 


for benefit 
clear on this question, we will suppose twe 
each end of a car which is 
standing still; suppose that they throw a 


persons, one at 


ball back and forth between them, always 
throwing it at a speed equivalent to 60 miles 
an hour. <As the car remains 
stationary the ball will have a speed relative 


long as 


to the car and the men who are throwing it, 
of 60 
same speed relative to the ground. 


it will have the 
Now 
suppose the car to be put in motion and to 


miles an hour, and 


attain a speed of 380 miles per hour while the 
ball is still being thrown back and forth at 
the same velocity as before (60 miles); it will 
then be evident that, although the ball will 
have exactly the same motion and 
relative to the the men are 
throwing and catching it, yet relative to the 


speed 
car and who 
ground, it will, when thrown in the direction 
in which the train is moving, have a speed 
equal to 60-4-80=90 hour, and 
when thrown in the other direction, it will 


miles per 
have a speed, relative to the ground, equal to 
60—30 If the speed of 
the car be increased until it equals that of 


30 miles per hour. 


the ball (60 miles per hour), then, as before, 
the ball would pass through the car each 
/way at the same speed (60 miles), but if it 
the 
which the car is moving, it is very plain that 


pass through the car in direction in 
it will have a speed, relative to the ground, 
equal to the speed of the car, added to the 
speed of the ball the 
60-+60=120 miles. Now, if it be thrown in 


the other direction, opposite to the motion of 


through car, or 


the car, it is equally plain that, notwithstand 
ing its speed through the car is just the same 
as before, its speed relative to the ground 
will be equal to its speed through the ear, 
or 60—60=0 


speed 


minus the speed of the ear: 
and of 
relative to the ground was zero, it would, if 


course when its or motion 
not prevented by some intervening object, 
such as the hands of one of the men, or the 
floor of the fall to the ground at the 


point at which its motion relative to the 


car, 


ground became zero, 
This 


every law of 


with 
force and of moving bodies, 


result is in entire accordance 
including the one quoted in italics by our 
contemporary for our benefit, and any school 
boy of fifteen years of age, who has studied 
his natural philosophy to 
would know that our answer was entirely 


any purpose, 


correct. 
















































































































































Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. HorrMan. 


SEVENTH PAPER. 


Referring further to the connecting-rod, it 
will be necessary to state that the proportions 
of any engine connecting-rod are subject to 
several conditions. A connecting-rod con- 
sidered asa member of a structure to support 
weight only, is a strut, but as applied to an 
engine it is a swinging reciprocating strut, 
jointed and movable at both ends, and re- 
and vertical 
thrusts and shocks, in varying quantities, 
according to the angles and pressures between 
dead centers. 
must of course be strong enough to resist the 


ceives its transverse loads, 


The central portion of rod 


maximum piston load without tremor, and 
the formulas generally used, which are de- 
rived from Hodgkinson’s beam, column and 
strut formulas, will insure a safe margin of 
working strength, as they are based on a low 
factor. This factor is 3,000 pounds per inch 
of section for wrought-iron and mild steel, 
and is much too low for American marine 
engine practice. Any of our good wrought 
well-hammered forgings, are under 
4,500 pounds per square inch, regular loads," 
and selected blooms will give a safe resist- 
ance to 5,000 Ibs. per square inch. Our mild 
steel of the standard grades, and. from re- 
liable makers, is perfectly safe under a load 
of 6,500 pounds per inch where the ultimate 
strength is 54,000 pounds. We may 
sider the ultimate strength of all the main 
forgings in the chain of transmission as 
54,000 pounds, and this relates to the piston 
rods, connecting-rods, and all cap and_ bear- 
ing bolts made of mild steel. 


safe 


con- 


As before stated, if proper attention is 
given to practical methods for preventing 
the continuous transmission of shocks and 
jars to the several main reciprocating parts 
of an engine, these parts can be made com- 
paratively light, and the design of these 
parts largely determines the speed. In caleu- 
lating the proper sizes of the main trans- 
mission, I will begin at the piston-rod, and 
first fix the size of this very important detail. 
The piston-rods of our proposed engine will 
be a mild steel carefully hammered and 
moderately annealed. Our factor of safety 
is 8, so our piston-rods must have a clean 
diameter of 3%" at the bottom of the thread 
for the piston nuts ; enlarged to 5” diameter 
in the body of the rod, to allow for the taper 
fit in the piston, and to give compressive 
strength. This will give us a diameter suita- 
ble for all of the piston-rods; a little large 
for the 26” cylinder, just right for the 40”, 
and a trifle under size as to appearance for 
the 68” cylinder. It is, however, strong 
enough for the most trying service on either 
of the pistons, under compressive and tensile 
strains. The connecting-rod should have a 
diameter at the upper or neck, 
1,, times greater than the body of the 
piston-rod, as the latter is liable to tremor 


crosshead 


only from excessive and undue compressive 
shocks, while the former has the angular 
transverse strains to combat. Cutting off at 
ry Of the stroke as we propose to do, we load 
our connecting-rod severely while it is at 
disadvantage, so the necks and center must 
present a cross section sufficient for the work, 
By the rule just given, we make our con- 


necting-rod 54" diameter at its upper neck, and | 


according to Hodgkinson’s rules it should be 
78’ in diameter at the center, but his factor of 
strength is very low, and, therefore, calls for 
a clumsy rod. As 
lower neck, we shall this 
diameter to 7}, and bring the rod to 63” 
diameter at the butt. As to the tensile 
strength of the upper neck, it will be seen 
that it presents a sectional area of 23 


I believe in a large 


reduce 


{00 » 
giving us a working stress of only 3,500 
pounds per square inch, and leaving a safe 
margin for sudden shocks, while the rod is 
swinging in its circular path. 


The length of a connecting rod_be- 
tween centers, depends entirely on the 


character or style of the engines, and the 


style of the engine depends on the kind of | compelled to take them off the road. 


central | 


AMERICAN 


| vessel it is to propel. A light-draught sea- 
going boat cannot be high above the water 
line when loaded, and therefore must be 
fitted with a short stroke engine if it is of the 
vertical direct-acting type, and still shorter if 
horizontal and direct-acting. Back-acting 
engines give along rod, but the objectionable 
features counteract the good ones. <A well- 
proportioned sea-going vessel, however, gives 
room for a well-proportioned vertical engine. 
Instead of a short connecting-rod, say 13 
times the stroke, we can easily have a rod 24 
times the stroke, and experience gained from 
many experiments with rods of many pro- 
portions, teaches that 24 times is the best 
length. This length gives the best turn- 
ing angle, and the least slide and crosshead 
friction, and is never troublesome from 
vibration under moderately high rotative 
speed. The length of aconnecting-rod must 
never be excessive, as this will cause the rod 
to vibrate too much at the center, and thus 
reach the point of metallic fatigue, and 
jeopardize the whole structure. The 
“thrash” of any connecting-rod is sure 
to break it if the proportions are wrong. 

As our connecting-rods will be 11’ 3” 
from center to center, there will be ample 
space to make the butt and yoke ends of 
strong and graceful proportions, and a center 
and neck to match. The butt must have a 
thickness equal to 1} times the diameter of 
the neck at that point, which gives us 73'’— 
apparently very thick; but this is necessary 
on account of the loss of cross section from 
drilling for the cap bolts. 

The lower neck of the rod must be well 
rounded to the butt, the radius being equal 
to 4 the diameter of the neck, 3,5’. The 
crank-pin cap bolts must be equal in cross 
section at the bottom of the threads to the 
area of the upper neck of the rod, therefore 
their combined areas must be 2.4”, so the 
bolts must each be 4’' diameter at the bottom 
of the threads, or 48’’ in the body. The 
distance between the centers of these bolts 
will be 188’, and the extreme length of the 
butt will be 284’. 

Although this may at first sight appear to 
be a wide end, it is not a heavy one, and 
on the contrary is quite light when compared 
with its work. Like the piston-rods, how 
ever, it is strong, and when viewed from all 
points is symmetrical, and handy to examine. 
The width of the butt must be 2} times the 
diameter of the bolts, or to make even 
figures 10’, and as the crank-pin boxes are 
15’ long, the nose of the boxes will project 
24° on each side. In the butt will be a 
notch slotted 14’ deep, and 84” wide, with 
inner corners rounded, and into which the 
upper half of the crank-pin box is fitted. 
The cap and the lower half box is fitted in 
the same way. This arrangement gives a 
compact ‘‘ stub end,” leaves ample thickness 
of butt and cap, and relieves the cap bolts 
Each half 
thickness in a vertical or 
central line of 2%’' from the inner surface of 
the notch to the surface of the pin, while on 
the sides the extreme thickness is 1{’'. The 
arrangement of will be ex- 


from transverse sheering strains. 
box will have a 


oil channels 
plained in another paper. 
———_*+4>e—_____ 


LETTERS FROM PRACTICAL MEN, 


Steam Street-Car Motors in England. 


Editor American Machinist : 


I note your remarks in your edition of 
the 19th May, in reference to steam street-car 
motors not having had a fair trial, ete. 

I visited England last year, and in the 
towns of Leeds and Bradford I saw quite a 
number, which are in constant daily use, 
}and rode on them also. These motors run 

through the busiest parts of these towns, and 
seem to get along without any difficulty. 
The exhaust steam is all condensed by a large 
| surface condenser on the roof of the motor, 
which, by the way, isall housed, the air play- 
| ing around the pipes of the condenser, acting 
as the condensing medium. 





| They travel 
| from eight to twelve miles an hour. 


Accompanying me was a late superintend- 
ent of a street railroad, who had been using 
two motors, but the exhaust steam had been 
such a source of annoyance that they had been 
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revelation to him. W. B. YATEs. 


Taunton, Mass. 





Large Blue Prints. 
Editor American Machinist : 
In your issue of May 19th I 


it in a curved position by two cords. 


Chicago, to have a good board fixed for the 


is a bugbear and expense. OF fad 
North Side Water Works, Chicago, Il. 
Making Calipers. 
Editor American Machinist : 


the market, than plain calipers. 


Don’t do it. 
some saw maker, 


saws, etc. 
Send to 


already cut, and they are good, too. 


when finished. 
common shops lack these. 
works, 


and after straightening it as true as possible 


be a good finish, but not a fine one yet. 


Moisten a bit 
coat the surface slightly with copper. 
far better to mark on than chalk. 


less than twelve inches long and _five-six- 
teenths or three-eighths in larger sizes, keep- 
ing the two pieces clamped together and 
lying on an iron surface flat. Now, after 
fastening with a common iron rivet, file the 
sides of the legs to a uniform taper. Your 
blacksmith will bend them to the 
curve, and for a pattern borrow a well bent 
pair from some old machinist. The greatest 


straight. 


clean off the fire color and scale, and give ¢ 
good polish. 


the tips. 
washers that your calipers are made from. 


ing all at the center. Make them at least 


machinery steel. They should be turned 


countersink a little before riveting. 

The rivet may be made of any good steel; 
but as the joint is the most important part, it 
will pay you to use stub steel of standard 


size. The cost is trifling, and the joint will be 
a good one. A loose rivet makes a jerky 
joint. 


Finish all parts of the bearing perfectly 
with file and emery, and before the final 
rivet is fastened, grind with finest emery and 
oil. Now rivet all together and remove the 
hammer marks with file. You have as good 





The 


a pair of calipers as the shop boasts, and one 





manner of running them in England wasa 


yas much in 
terested in the description of the board for 
taking blue prints ; for, about a year ago I 
used a large piece of heavy pasteboard anda 
pad for the same purpose, and bent it, and held 
I took 
some good prints that way, while at New- 
burgh, N. Y., then I made a flexible board 
with clamps, and it worked very nicely, and 
have been intending, since my arrival here in 


purpose; for it is much handier than a frame 
and glass, and a clearer print can be taken. 
I am glad to see that others have found out 
the value of this device, for the large glass 


There is no tool in more common use and 
none harder to find, in good quality, upon 


We often find the apprentice boys working 
during spare time with chisel or center 
punch, cutting out caliper steel from old 


enclosing a 
dollar, and giving sizes, thickness, length 
and taper, and get a dozen pairs of steels 
Much 
time is wasted when you cut them for your- 
selves, and as a result you have uneven 
dented calipers, that will not satisfy you 
If you have steam appli- 
ances to do the work, all right, but most 
If you have lots 
of time spend it reading good mechanical 


When you get your steel it will be crooked, 


with a little babbitt hammer, take the rough 
scale off with a file or emery wheel ; let this 


Now with your maphrodites lay off the 
centers for drilling the rivet holes, not hurry- 
ing this part of the job, for the old maxim 
‘*What’s worth doing at all is worth doing 
well,” never applied better than to calipers. 
of blue vitriol in water and 
It is 


Drill one-fourth inch holes in all calipers 
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you may well be proud of; indeed, much 
better than you can buy. 

Some suggest making the washers sligh:| 
hollowing, also others turn the bearings of 
the legs on a mandrel and puta thin sive} 
washer between. 

Another suggests turning the rivet with a 
shoulder in the center, making a distinct 
middle bearing for each leg. 

One fellow showed me a rough pair of 
-alipers, carelessly bent and finished, and 
marked: ‘‘ There is as good a pair of « 
pers as you ever saw, and they have bin 
through a fire since they were made, to 
His other tools correspond, needless to si 
No two make tools alike; but, using y 
>| taste in finishing, with or without ornam« 
don’t let the ornament take the place of g: 
joints. 

Make no tools that you can buy bett 
than you can make. Time is far bett 
spent skillfully doing your other work, or 
reading and study. 

Good tools go far toward a good mechani: 
and you should secure them as soon as th 
are needed. 

A good musician rarely learns to play on 
poor instrument. Don’t learn to work wit! 
poor tools. 


< 


CARROLL L. Hoyr. 


—_+>+ —___ 


While Americans are being chided by 
their consuls and others regarding thei: 
supposed disposition to sit quietly down and 
let the English manufacturer monopolize al! 
the foreign trade, it may prove interesting t 
peruse the following, taken from Engineering 
(London): 


We published last week a letter from a 
correspondent, drawing attention to American 
competition in the production of gold-extract 
ing machinery for South Africa. The 
American batteries at work are said to do 
two and half times the work of English 
ones of equal size, and if English manufac- 
turers have thus allowed themselves to be 
outstripped in improvements it will not be 
surprising if orders for machinery be sent to 
the United States instead of to this country. 
At the same time, rivalry in another form is 
likely to tell upon English trade. The im 
pending development of a network of rail- 
ways in South Africa has attracted thither 
American agents, who are preparing to com 
pete with English firms for the supply of 
rails and rolling stock. We trust that 
supineness will not be the distinguishing 
feature of English manufacturers in this 
competition. 


———_ ee 


There is just at this time a plethora of 
books that assume to teach a man, without 
previous experience, how to procure a license 








as stationary engineer. 
intention of the writersof such books may be, 
they are, nevertheless, calculated to deceive 
Some of these books 
are altogether bad, some indifferent, and some, 
so far as they go, good. 


those who buy them. 


However honest the 


But itis not so 


proper 


fault with most outside calipers is being too 
With a buffing wheel or emery paper 
A correspondent in December describes in 
a valuable article the method of finishing 
Many say : Use the same stock for 


This is wrong, for the process of riveting 
tends to ‘‘ dish” them, and brings the bear- 


one-fourth thicker and of good cold-rolled or 
upon a mandrel to finish the faces, true to| purposes only. 


. * | lod ; 
the hole and you may exercise your taste in| fore, 156,534,722 gallons for a population 
chamfering the outside, fancy or otherwise; | 


much the quality of the books that we object 
to, as itis the claim that is made for them. 
Let no one be deceived into the belief that he 
can become an engineer by any amount of 
reading. This will indeed improve him, but 
the assumption that a book engineer can pass 
the examination of a competent examiner is 
entirely ridiculous. 
———_-g>e—___—__ 


The average daily supply of water de- 
livered from the Thames to London con- 
| sumers during the last month, was 80,368,982 
gallons; from the Lea, 57,047,492; from 
springs and wells, 19,116,275 gallons ; from 
ponds at Hampstead and Highgate, 2,023 
| gallons. The last is used for non-domestic 

The daily total was, there- 





aggregating 5,456,587, representing a daily 
| : 

consumption per head of 28.68 gallons for 
all purposes.—7he (London) Engineer. 


—_ —— 


To Make Square and Rectangular 
Columns, 


By 8. BoLLAND. 

It would surprise many of our first-class 
machinery moulders (who affect to despise 
| 
| the so-called housework shops) if they were 
‘to step inside one of the many foundries 
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which make a specialty of architectural 
work, and see the admirable methods they | 
have for pushing out work in short order. | 
True, a great amount of the work done in 
these shops is of a very plain sort, requiring 
very little skill but any amount of muscle to | 
accomplish ; yet it must be conceded that | 
sone of the castings require men of superior 
ability to make them successfully. 

Ve need only to examine critically some 
of our large public buildings which have 
their fronts mainly of cast-iron, to be con- 
yinced that something more than ordinary 
skill was needed to mould the massive 
columns and entablatures of which the) 
structure is composed. 

he moulding of what are called square 
columns has always been considered a lead- 
ing [job in a housework shop, and the man 
who has uniform success in their manu- 
facture commands good wages. A common 
method of moulding these castings is to ram 
the core (in green sand) on an arbor or core iron 
made for the purpose ; this arbor is simply a 
beam long enough to reach through each 
end, with bars cast or bolted along each side 
to support the sand. The core box is usually 
a smooth board bedded alongside the mould, 
with loose sides clamped firmly together to 
the required width. When the core has been 
made in this, the sides are taken off and then 
it can be lifted off the board and lowered 
into the mould. This is a rather delicate 
operation, and needs care to have it exactly in 
the center, otherwise the casting is sure to 
draw over on the thick side. To obviate 
this, studs have in some instances to be used 
to press the core over in the middle after the 
ends are secured in the center. 

Another method is to make the core in dry 
sand, but as this is only a makeshift at best, 
| will dismiss it at once and proceed to ex- 
plain the method which seems to me the 
surest, as well as the most simple’way of 
making square and rectangular columns, or 
any other casting similar in form ; for I am 
persuaded that a considerable saving might 
be effected in many of our machine shops by 
adopting some ready mode of working with 
vreen sand cores. 

First consider the pattern for a column 
18 inches square—the one I have chosen for 
illustration being of such dimensions. The 
drawings are made isometrically and to scale, 
and the strictest attention has been paid to 
proportion throughout ; by so doing I have 
been able to show all the details in actual 
position. Fig. 1 is a view of one end of the 
pattern; it is seen to be a plain block, and 
must be made long enough to meet all re- 
quirements; it is simply four stout boards 
well secured to blocks at short intervals 
along the inside; strong screw plates must be 
let in on the under side and holes bored in 
the top, through which to let down the screw 
for drawing out the pattern, as seen at A. 
The arrangement for stopping-off to the re- 
quired length is simple. Band C are blocks 
which set against stops D and H. These 
stops are set back at a distance from F' sufli- 
cient to allow the front face of blocks B and 
C, being on a line with the mark F, such 
mark being the supposed length of the 
column required. When blocks are 
drawn out they leave a true face against 
which to set the stopping-off cores. These 
cores are seen in position, and made good 
behind, at A and B, Fig. 2. The cores are 
about 14 inches thick. The one at A has the 
running gates on its inner edge. An upright 
runner about 12 inches square is set against 
the gates before ramming behind, to be con- 
nected with the main runner at the finish. 

So much for the pattern. Let us now turn | 
jur attention to the mould, and begin by dis- 
carding the old method of bedding in the | 
floor, for another which will not only give | 
better results as to quality of work done, but | 
juantity also. As before stated, the column 
chosen for the purpose of illustration is 18 
inches square. By referring to Fig. 3 it will 
be seen that top and bottom flasks are used, 
prepared with hinges for the cope to turn in. | 
lhese hinges serve a good purpose in this | 
‘ase, since, there being no necessity to lift the 
ope away to finish, you merely hitch on to 
he staple (not shown) in front, throw the 


these 


| its length. 


‘ope back at a convenient angle for finishing, | 
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and prop up behind, leaving it resting in| posed that all of the front side has been | I have showna portion of this arbor in posi- 


the hinges until ready for closing. 


| taken away, thus revealing the joint, side and 


tion at Fig. 4; it is simply a beam cast on its 


It must be plain to anyone that there is a| bottom surfaces with their several details, to | flat, in open sand, andcan be used for all 


| considerable saving of both time and room by 


this method of handling the cope. 


The bottom flask is made up of loose sides | 


and ends of the needed depth, held together 
by cross bars bolted about every 2 feet along 
As shown it stands about 6inches 
above the floor. This keeps the hinges and 
flange clear, and gives greater freedom to the 
moulder whilst working at the job. By cut- | 
ting out a gap inthe side of the view I am 
enabled to give a sectional illustration of the 
whole job at that particular spot. The cross 
bar is seen with broken line up the sides, 
which indicates the flanges for bolting to- 


gether. The broken line at the bottom of the 


| be explained as we proceed. At Fig. 4 I 
| have shown one of the loose patterns for the 
sides ; it rests on the bottom of the mould. 
These patterns must be made Of good and 
well-seasoned lumber, otherwise they will 
soon warp out of shape. They are to be the 
thickness of the casting required, with some 
draft allowed for easy drawing. The straps 
shown are of wrought-iron, and are sunk flush 
with the pattern. A toe is turned on the 
bottom, which grips the pattern, and they 
must be well secured with screws as shown. 
It will be seen at A, Fig. 4, that the stopping- 
off block has been taken out and the core 


previously spoken of set against the end of | 


widths over 8 inches. When smaller than 
this it is safer to use a wrought-iron beam 
with holes drilled along its length. The plate 
being thin it allows of more sand round the 
arbor, and is consequently safer. Fig. 5 will 
explain what I mean. If the reader will look 
at the cross section of Fig. 3 he will see the 
disposition made of the core arbor ; the figure 
is purposely cut across the mould just where 
the stud is used for holding down the arbor ; 
the stud is seen standing through the cope and 
resting on a loose packing, which is placed on 
the arbor a little below the surface of the core, 
to give extra thickness at that place. 

The best material for making the core is 


bar indicates a flange 4 inches wide, which | the pattern ; but as it is not expected to cut | the heap or floor sand, not over-moist, but well 











Fig. 1. 


mixed and shook through a coarse riddle ; 
but should the heap be very rotten on account 
of a preponderance of burnt sand, then a 
little new may be well mixed through it. 
Avoid adding sea coal by all means, as it only 
creates gas, and there is quite sufficient for 
this purpose in the old sand which is used. 
I might add that it is best to face the runner 
end for a short distance with the regular 
facing sand mixture, to prevent the gates 
from cutting the core at that spot. 

To vent the core I have shown a $-inch rod 
laid on each side of the arbor, about two- 
thirds of the distance from the bottom ; when 
the ramming has reached within -inch from 
the top, vent in the direction of the rods, as 
shown in Fig. 8. These long rods must be 
drawn before the side patterns are taken out 
and shorter ones pushed in at the ends, to be 
withdrawn after the cope is on and the ends 
secured. One of these vents is seen at Z, 
Fig. 8. In ramming cores of this kind it is 
always best to put in a little ata time, in 
order to pack it solid without being unneces- 
sarily hard. 

All that remains to be done after the pat- 
terns are taken out, is to set in the stop-off cores 
A, Fig. 2, with the upright runners, and con- 
nect with the cope runners, as previously 
directed. 

I have shown in Fig. 8 a device for secur- 
ing the arbor A. It projects through the 
ends of the flask, and is wedged under the 
cope at B ; but provision must be made for 
holding it down in the middle also. It will 
be seen at /' that a clamp is cast in the box 
bar, also in the next bar to it; but as this one 
has been taken away to admit of this view, it 
cannot be seen. The packing on the arbor 
must be placed so that the stud can be let 
down on it after the cope ison. A flat bar 
“an be then pushed through the slot, which 
must rest on the stud, and a wedge at one or 
both ends secures it. 

The column we have been considering is 
supposed to be a plain one on all its sides, 
and if panels or mouldings are added only 
on the top side it makes very little differ- 
ence to the moulding of the column. But 
often these embellishments are cast on one or 
both of the sides as well, as seen at Fig. 2. 
When this is the case, the best method of 
moulding such is as I suggested in an article 
on Hinged Flasks, published in the AMERICAN 
Macuinist for November 26th, 1887. But 
if a superior class of work is not desired, 
draw out the patterns and finish the mould, 
then set against the side, strips of iron one- 
cighth or three-sixteenths thick, 6 inches 
wide and the full depth of the mould, from 


answers the double purpose of stiffening the | these patterns to the length of column every 9 to 12 inches apart, against which the pat- 


bar and supplying a surface to resist the 
thrust when the pressure is on the mould. 

The box must be made to take in the long- 
est columns, as short ones can be moulded in 
As there are 
to be no core prints on the pattern, it is only 
required to level a bed to the proper depth 
on which to lay the pattern, then ram up the 
sides and cope in the regular way, taking care 
to place the runners C and D, Fig. 3, con- 
venient for connecting with those behind the 
cores previously spoken of. 

The pattern or block being drawn, and the 
mould finished, we will proceed to make the 
core, which will be rammed in the mould 
with very little trouble. Figs. 2 and 4 are 
views of the mould at different stages of the 


it as readily as in a shorter one. 





|time, the blocks at the opposite end remain 
| where they are until the patterns have been 
taken out. The opening cores marked CD 
E FG, Fig. 2, to be set in their 


are now 


actly in line with the front face of the blocks. 


column on that side, and when in their places 
are to be covered with other cores made in 
lengths suitable for easy handling, and the 
width of the space between the side patterns. 
I have shown these cores in position from end 


| to end in Fig. 4. 





the mould. After spreading a little sand all 


| along the cores, set down the beam or arbor, 


places, and the ones Zand 7 must be set ex- | 


All these cores are to be the thickness of the | 


If they are carefully made | 
‘and fitted snugly together there will be no 
fear of any sand working its way down into | 


terns for the sides will be set (of course they 
will require to be as much thinner as is the 
| thickness of the strips used.) The object of 
this is to prevent the patterns from rubbing 
|against the finished mould whilst drawing 
| them out, 

| By having iron strips, all the trouble from 
warping is obviated ; if care is taken to have 
enough of them to prevent the ramming 
|from pressing too hard against the mould, 
| and thus leaving their impression, a very fair 
| casting can be made this way. 

By the adoption of this method much time 
is saved, and risk reduced to a minimum ; 
also, the core being rammed in its place in- 
sures an absolutely even thickness, in conse- 
quence of which the result is a straight cast- 


operation of moulding the column.™ It issup- | making sure that it rests solid on them all. ing every time. 
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‘The Mechanical Engineers at Nashville. 
| The 
ithe A. M. E. was smaller than at any 
meeting which has been held for some time. 
The membership in the South is as yet small, 
and the distdnce and time required to make 
| the trip had a tendency to keep Northern and 
| Eastern members at home. 

The meeting will be remembered with 
| pleasure by the members, however, and will 
| prove profitable to many of them—rather 
| freely interspersed with excursions and sight- 
| seeing, but very enjoyable. They will also 
remember the efforts of the local committee 
and the citizens to make them at home. 

The number of papers was large, and the 
brief time that could be devoted to their pre- 
sentation did not give much opportunity in 
the way of discussion ; but the warm weath- 
er, or something else, tended to keep mem- 
bers quiet, so not much time was needed for 


discussion. 

It is coming every year to be more and 
more the custom to send discussions of papers 
to the secretary after adjournment, and this, 
with the cutting of the papers short in the 
reading, makes the proceedings uninteresting 
to the general public, if not to the members. 
Possibly, fewer papers, more generally dis- 
cussed, would be found to increase the inter- 
est at these meetings. However this may be, 
the means afforded the members to get to- 
gether before and after the sessions, and dis- 
cuss, informally, matters of mutual interest, 
is a valuable feature, and one not likely to be 
‘lost sight of. 

The society was well received, being wel- 
comed to Tennessee by Gov. Taylor, and to 
Nashville by Mayor McCarver. Every oppor- 
tunity was offered to see the institutions and 
places of interest, and many members went 
home with something to think of in the future 
prospects of Tennessee in the way of manu- 
facture, being much impressed with the evi- 
dences of mechanical and manufacturing 
progress visible everywhere, and particularly 
at Nashville. 

Altogether, the Tennessee meeting will no 
doubt be a protitable one to many who at- 
tended it; if another meeting were to be 
held in the South the attendance would 
probably be larger ; this one was something 
in the nature of an experiment. 


——___.gbe—_—_—_ 


ixemption from Taxation. 


Exemption of new manufacturing enter- 
prises from taxation, for a definite period of 
time, has come to be quite a common induce- 
ment, held out to manufacturers by many 
cities and towns anxious to secure for them- 
selves the advantages attending the estab- 
lishment of manufactures, and we have no 
doubt that many towns have found it to be 
decidedly advantageous to offer such an in- 


ducement. At least the increase in the 
aggregate wealth of the community as a 


result of the establishment and carrying on 
of such enterprises, has seemed to justify the 
measure, though it could probably be shown 
that in very many such cases the majority of 
citizens living in such towns are in no way 
benefited by it. We have before called at- 
tention to the manifest injustice of attracting 
new manufactures in that way, and at the 
same time continuing to collect burdensome 
which 
cases been the chief cause of 


taxes from old established concerns, 
have in many 
the development of the town to the point 
where it was in a position to hold out any 
inducements whatever to manufactures, and 
this injustice amounts to a positive outrage 
when the concerns are of such a char- 
acter as to compete with the old ones; and 
it is not true in anything like a general sense 
that the in the 
caused by the acquisition of new enterprises 
is a partial recompense to the old concerns, 
because high land values per se are not ad- 
vantageous to manufacturers, but just to the 
contrary ; a given piece of land purchased 
and used for manufacturing purposes at $25 
per acre is in no way improved for manu- 
facturing purposes because its value after- 
wards increases to $1,000 per acre, and such 


new 


increase value of real estate 
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increase_in value, if brought about by the 


attendance at the Nashville meeting of 


growth of the town consequent upon in- 
dustrial development, cannot be justly held 
to be any offset against the increased burdens 
laid upon its owners in the way of taxation. 
Besides, such a distinction between old and 
new enterprises often leads to strange incon- 
sistencies; for instance towns, are sometimes 
put into the position of saying to new enter- 
| prises, ‘‘Come to us, we will charge you 
| nothing for the privilege of owning land and 
building shops, and putting in machinery, 
and whatever extra expense may be caused 
to us by your coming, in the way of increased 
water-works capacity, fire protection, police, 
lighting, etc., we will assess upon those al- 
ready here ; youshall have none of it to pay ;”’ 
while on the other hand it says to the old es- 
tablishments, ‘‘If you, by your enterprise, 
build up your business so that it becomes 
necessary for you to enlarge your works, and 
to use twice as much machinery, and employ 
twice as many men as you now employ, 
though your doing so may be fully as advan- 
tageous to the town as the establishment here 
of a new manufacturing concern, yet your 
taxes shall be promptly doubled ; you shall 
pay a fine for your activity and enterprise.” 


—_->>e___—_ 


James Gillet. 


It becomes our painful duty to announce 
the death, on Sunday, May 13th, of Mr. James 
Gillet, senior editor of the National Car 
and Locomotive Builder. Mr. Gillet was 
born at Columbus, Ohio, June 17th, 1818, be- 
ing, therefore, at the time of his death, nearly 
70 years of age. His first newspaper work 
was done on the Ohio State Journal, the of- 
fice of which he first entered as bookkeeper, 
afterwards becoming reporter of legislative 
proceedings, and finally one of the editors 
of that paper. He was afterwards engaged 
in various business enterprises in Florida and 
Brooklyn. At the establishment of the Na- 
tional Car Builder, in 1870, he became its 
editor, a position which he held at the time 
of his death. Though he had been in ill 
health for some time, and his death was 
therefore not entirely unexpected, it will be 
none the less painful to his many friends and 
acquaintances. 

——_c eo —__ 

There is one trust recently formed which 
it seems to us need not become very oppres- 
sive, for the simple: reason that the United 
States Government offers means of relief 
from it. We refer to the envelope trust. 
There are, it seems, nine members in this 
trust, and by them there is paid into its 
treasury $28,000 monthly for such distribu- 
tion as may be agreed upon. In order to 
secure a monopoly of a certain machine, 
they have subsidized the maker of it, agree- 
ing to buy of him one machine each month 
for five years, and to pay him a fixed price 
per month, whether the machine is taken or 
not; he on his part, agreeing neither to 
make nor repair a machine for any one out- 
side of the trust. 

It has been quite successful in the usual 
of similar organizations, and has 
bankrupted several outside manufacturers, 
and bought up their plants. But in view of 
the fact that the Government furnishes en- 
velopes of a superior quality, and which are 


business 


certainly more convenient than ordinary 
ones, at a price which is not, to say the 
least, oppressive, it would seem as though 


the general public need not be injured very 
greatly by the envelope trust. 


a oe 
The mechanical schools of the country are 
doing good work in one direction, viz., in 


exciting a greater interest in testing materials 
of engineering and manufacture. And in 
many instances they are affording opportu- 
nities for manufacturers to have materials 
tested at a small cost. There is a good field 
for them to work in this last named direction. 
Such schools can afford to do this work at 
low cost, because it is excellent exercise for 
students in an educational direction. And 
doing it, while it will not interfere with any 
established business, will undoubtedly foster 
the habit of testing of materials, to the end 
of getting a better knowledge of what is being 
used in construction. 
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gions AND 
(ses gone 


~ Under this head we propose to answer questions s+) t 
us, pertaining to our specialty, correctly, and accord; 
to common-sense methods. 

Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and addres 
If so requested, neither name, correct initials nor lo 
tion will be published. 








(278) A. W., Cincinnati, Ohio, ask 
Please state the correct mode of making blue prir 
from mechanical drawings. A.—Make a tracing 
the drawing on tracing cloth, and then proceed 
explained in answer to Question 449, AMERICAN'M 
CHINIST, Nov. 5, 1887. or follow the instructior 
given in our issue of Jan. 1, page 6, 1887, or Jan. 2 
page 1, 1857. 


(274) A. B. C., Rockland, Maine, asks 
Can I get the same results by sounding an ordinary 
steam whistle with compressed air, as I should by 
using steam ? Pressure, steam or air space, piping 
etc., being equal ineach case. A.—The results wit} 
the exception of the tone of the sound, will be th: 
same in both cases. 


(275) J. E. Q., Orange, Mass., writes 
Will you kindly inform me if a coil of 34 inch pipe 
containing 6 feet be attached to a boiler 15 inches 
long, 7 inches diameter, and placed inside of a coal 
stove. would generate steam enough to run an en- 
gine 1% inch bore and 3 inches stroke at a pressure 
of 20 to 30 pounds. A.—Your description is not 
definite er ough for us to state whether it will an- 
swer your purpose or not. But we believeit is safe 
to say that the boiler will generate enough steam 
for a first-class explosion. It is a dangerous ar 
rangement ; do not try it. 


(276) J. MeN., Roanoke, Va., asks 
Kindly tell me how to determine the horse power 
of a boiler? A.—Some builders allow 15 square 
feet of heating surface for one horse-power; others 
allow only 10 square feet of heating surface per 
horse power. We prefer the former figure. Hence, 
find the total heating surface, and divide by 15; the 
quotiert will be the horse-power of the boiler. But 
it must not be understood that for every horse 
power developed by the engine, 15 square feet of 
treating surface will be required ; some engines wiil 
require considerably less heating surface. Tne rule 
we have given is only for a general approximation 
of the power of a boiler. 


(277) W. B;, writes : Please give me 
the rule for finding the number of gallons a tank 
will hold. A.—Multiply the length by the breadth 
of the tank in inches, then multiply this product by 
the height of the tank in inches, the last product 
will be the number of cubic inches in the tank 
Since a gallon contains 231 cubic inches, divide the 
product previously obtained by 231, the quotient 
will be the number of gallonsinthetank. For very 
precise calculations the temperature of the water 
should be taken into account, but for all ordinary 
purposes the temperature is not taken into con- 
sideration. 





(278) Brass, Norwich, Conn., writes: 1. 
Will you please inform me as to the best way to 
obtain clean and bright looking brass castings? Isa 
flux used? If so, what, and how is it used? A.—On 
carefulinquiry we find that there is a flux made for 
the purpose, but does not seem to give satistactory re- 
sults. Tne only way to obtain good, clean and bright 
looking brass castings is carefulness in moulding, 
the use of the best of metals, and cleanliness in pour- 
ing. 2. Give good composition mixture, one that is 
soft to finish, tough and good color. A.— See AMER- 
ICAN MACHINIST, page 3, Oct. 29, 1887. We believe 
the mixture there given for pumps will answer your 
purpose, 


(279) G. W., Perth Amboy, N.J., writes : 
[have a boat 14'x4’,a bateau. I am thinking of 
putting ina pair of side wheels 3 feet diamater, 
paddles, 8’’x 6’’. Will I get power and speed by 
working it with a crank direct? A.—With this ar- 
rangement you will probably obtain the best re- 
sults. But whether both the power and the speed 
will be satisfactory to you we cannot tell, since you 
do not state the load to be carried, neither do you 
give us any idea as to the lines of the boat. 2. 
have thought of putting a shaft across and putting 
a 2-feet pulley, 4-inch face on the same, and driving 
it with a 4-inch belt from a 10-inch pulley at 
tached to the crank. I would like your advice as 
to which you think is best, the direct crank motion 
or the pulley motion. A.—The direct crank motion. 


(280) J. H. C., Indianapolis, Ind., writes : 
1. Ina battery of three or more boilers connected 
together with both steam and water, is there any 
danger of the water leaving one boiler and going 
into the others? A.—There is some danger ; but 
there is a greater danger of the feed-water entering 
some of the boilers, and not into others of the same 
battery, caused by bad firing. All trouble and 
dangers of this kind can be avoided by careful firing 
and watchfuiness. Are there any rules for finding 
the safe working pressure of a boiler? —Yes, see 
answer to Question 138, AMERICAN MACHINIST, 
March 26, 1887. 3. Will any advantage be gained by 
feeding oil through the inspirators? A.—Not that 
we know of. 
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Please 


021) J. L., Boston, Mass., asks: 
give me @ formula by which I can determine the 
amount of water that will run through any size 
pipe in a given time; I fail to find it in Haswell’s 
and in several standard works. A.—You will find 
the desired information in Haswell’s, Trautwine’s 
or any other good engineers’ pocket book ; you must 
have overlooked it. In determining the amount of 
water which will flow through any size ‘of pipe, 
friction must be allowed for, and the amount will 
depend on the diameter, length of pipe and other 
conditions. Taking the friction into consideration 
makes the formula somewhat complicated, the sub- 
ject difficult to understand, and the explanation will 
req re too much space in these columns ; hence 
the following rules are only applicable to the flow 
of water through openings or apertures in the sides 
or bottom of the containing vessel. Theoretically 
the velocity with which water should flow through 


such an opening is equal to the velocity which 
i be acquired by a heavy body falling freely 


wo 
through a height equal to the head, or depth of 
water, measured vertically from the level surface 
of the water in the vessel to the bottom of the open- 
ing when the latter is in the bottom of the vessel ; 
and to the center of the opening, or more correctly 


to its center of gravity, when the opening is in the 
side of the vessel. This theoretical velocity is found 
in feet per second by multiplying the square root of 
said head, or vertical depth in feet by the constant 
number 8.025; or multiplying the head itself in feet, 
by *4.4 and take the square root of the product. In 
practice we may use 8and 64, as near enough. The 
theoretical, as well as the actual discharge, or the 
quantity in cubic feet, which flows out per second, is 
evidently, equal in all cases to the product of the the- 
oretical, or of the actual velocity in feet per second 
multiplied by the area of the opening in square feet. 


We may put these rules in the shape of a formula, 
thus: Let A represent the head or vertical depth in 
feet ; v the velocity in teet per second, athe area of 


the openingin square feet, and Q the quantity of 
water in cubic feet discharged per second. We 


have 
= 1/6 xh 
or 
7=8x a/ h 
Q=av 
(282) W. L., Newburgh, N. Y., writes: 


Please give a general explanation of the mode of 
springing steam piston rings against the walls of the 
cylinder, as per inclosed sketch. The cylinder is 46 
inches diameter, ring 14 inch wide. 14 inch thick, 
and turned to lay closely to wall of cylinder. The 
ring is to be kept against the wall of cylinder by 
means of two spiral springs; one end of each spring 
is fastened to the ring, close to where it iscut open, 
the other end of each spring is fastened to the 
spider. What we want to know is, what will be the 
tension throughout the ring, and what will be the 
pressure per square inch of ring surface against 
cylinder wall. The pull or tension on each spring 
is 15 pounds. Also whether, in your opinion, is this 
mode of setting rings against cylinder wall as good 
as to spring the entire circle. The piston is fora 
horizontal cylinder. Provision is to be made for 
center ring, and steadying piston by means of junk or 
bull ring. .A.—The pressure of the rings against the 
wall of the cylinder, due to the tension of the 
springs, will depend on the position—in the spider 
and ring—of the studs to which the springs are 
fastened, and these positions are not clearly defined 
in your sketch ; consequently we cannot give you 
the pressure of the rings against the wall of the 
cylinder. You may find the pressure due to the 
tension of the spring by constructing around the 
center line of each spring a parallelogram of forces 
in which the tension acting in the direction of center 
line of the spring is the resultant of two forces, one 
of which is acting in a horizontal direction, and the 
other in a vertical direction. By so doing you ob- 
tain the magnitude of the forces acting in the ver- 
tical and horizontal direction against the wall of 
the cylinder, and with this data the pressure per 
square inch against the walls of the cylinder can be 
approximately determined. We say approximately, 
because factors, for which it is difficult to assign, 
accurate values, will enter into the calculation, 
Thus: Since your springs are placed near the top of 
the cylinder, and the cylinder is a horizontal one, 
the force which acts in a horizontal direction and 
at right angles to the axis of the cylinder, that is 
one of the two forces of which the tension of the 
spring actingin the direction of its center line is 
the resultant, will partly be expended in producing 
a pressure of the rings against the wall of the cyl- 
inder, and partly expended in forcing the ends of 
the ring apart; to determine the amount of the 
force required for forcing the ends of the ring apart 
will be a difficult task, as the amount depends upon 
the elasticity of the iron and also on fit of the rings 
in the cylinder, and to some extent on the expan- 
sion of the rings. Again, in the action of the force 
which acts in a vertical direction, we find a very 
hjectionable feature. This force, instead of forcing 
the packing rings against the walls of the cylinder, 
as it should do, constantly tends to draw them away 
from the same. Hence, it follows that the pressure 
of the rings against the walls of the cylinder will 
not be uniform, and may possibly vary from nothing 
at the top of the cylinder to about 1-10 of a pound 
per square inch at the bottom, besides the pressure 
due to the weight of the piston. 
examination of this mode of setting the rings 
against the walls of the cylinder, it will become 


In extending the | 
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Transient Advertisements 50 cents a line for each | 
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Wednesday for the ensuing week's issue. 











See Grant’s Gear advt. on back page. 

Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link Belt Machivery Co., Chicago and N 

Taper attachment onall lathes Lodge, Davis & Co. 

Compound rest on all lathes Lodge, Davis & Co. 

Power cross-feed on all lathes Lodge, Davis & Co. 

Large hollow spindle on alllathes Lodge, Davis & Co. 

Automatic stop on all lathes Lodge, Davis & Co. 

See special ads. pages 15 and 16 Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 
Machine work and pattern making. Anderson 

Machine Works, Peekskill, N. Y. 


The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturé?s. 
Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 
The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


« umecored fine tools for mechanics, manf’d by L. 
S. Starrett, Athol, Mass. Send stamp for full list. 
“Swift” Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘“*Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y. 


Burnham’s turbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


Silk hat ts towels are better and cheaper than 
vaste. S. A. Smith, 23 South Canal st., Chicago, Ill. 


Ice seat Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, II1. 


For the latest improved Diamond Prospecting 





American 


Drill, address the M. C. Bullock Mfg. Co., 138 
Jackson st., Chicago, Ll. 
Engine lathes, hand lathes, fine tools, files and 


supplies for machinists and other metal workers 


| in the AMERICAN” 


| May 


| Canada at 5 
—— | PUBLISHING Co., 


| organized with a capital of $60,000. 





Frasse & Co., 92 Park Row, N. 


deep well supplies ; wrought-iron se and steam 
pipe. Hardwicke & Ware, Buffalo, N. 

Model engines and castings. Prices $3.75, $4.75 
and $5.75. For descriptive circular apply to Mont- 
gomery & Co., 105 Fulton street, New York city. 

Curtis Pressure Regulators, Curtis Return Trap, 


Curtis Damper Regulator. See May 5,p 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Robertson’s damper regulator; no diaphragms, 
springs or packing ; the cheapest good regulator 1n 
market. Hine & Rober tson, 45 Cortlandt st., N. 

Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materials, all kinds w ire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.. NY. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st ,N. Y. Send for des’n. 

Patent Att’y. R. G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

W. B. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 

Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
ponte write to the manufacturers, E. E. Garvin & 
Co., 189, 141, 143 Centre st., New Y ork C ity. 

The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 


onreasonableterms. Parties wisbing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 
For the manufacture or 
Patented articles in line of machine work ; 
Specialties in fine light machinery ; 
Accurate cam cutting, 
Address Wardwell 8S. M. Co., Woonsocket, R. I. 
Jas. D. Cardell & Co., 1900 Passyunk ave., Phila., 
Pa., will remove June Ist to Rising Sun Lane and 
North Penn. R. R., where they will continue manu- 
facture of coils of wrought-iron pipe for ice ma- 
chines, soap works, boilers, tanks, etc. 
Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic 


** Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions sah 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operatingsteam engines, and current 
practice in testing engines and boilers. Price $2, 
post paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AmERICAN MACHINIST. Two 
styles - the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the tull page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fuiton st., New York. 

The series of articles by J.G. A. Meyer, on “ 
tical Drawing,”’ now running inthe AMERICAN Ma- 
CHINIST. Should be closely followed by every stu- 
dent. They commenced with October 23. 1886 issue, 





pparent that as the packing rims wear, their 
strength to resist the vertical force due to the} 
ension of the springs, will gradually decrease, and | 
i leak at the top of the cylinder will be the result. 
We are of the opinion that this mode of setting the 
rings against the walls of the cylinder is not a good 
one, 


and up to and including June 2, 1888 issue, 51 arti- 
cles have been so far published. Copies c ontaining 
| these articles, sent by mai) to any part of this coun- 
| try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 

| “Modern Locomotive Construction,” by J. G. A. 
| Meyer. The above series of articles now running 


Artesian, onit and oil well pumps ; sucker rods and | 


| purchased land in West Orange, N. 
erect works for the Edison Phonograph Company. 


MACHINIST 


Macarnist., are ‘attracting the at- 
tention of railway mechanics all’ over'the world. 
Commencing with the June 27, 1885 issue. 65 articles 
have ‘thus far appeared up to ‘and including the 
26, 1888 issue. Copies containing these 
articles ‘sent by mail to any part of the U.S. or 
cents each. AMERICAN MACHINIST 
96 Fulton st., New York. 

















Lonoke, Ark. | 
will build 


Water-works are being agitated at 

Killebrew Bros. & See, of Bluffton, 
a planing mill. 

Wm. Deavill & Son, Philadelphia, will erect a ma- | 
chine shop at Nicetown, Pa. 


Ga., 


The city council of Carrollton, Ga., are consider- 
ing the question of water-works. 
At Toledo, Ohio, a knitting company has been | 
| 
Cc. J. Wilson, Milledgeville, Ga., intends to remove 


his machine works to Anniston, Ala. 


The works of the Woods Engine and Machine 
Company, St. Louis, are being enlarged. 

At Selma, Ala., J. N. Hutchinson is erecting a 
grist mill, and expects to add a flour mill. 

At Clermont, Fla., 
start an ice factory. 

The first cutlery works in the State of Kansas are 
about to be started up at Newton by W.J. Miles, jr. 

At Sacramento, Cal., 
pany’s shops will be enlarged. 
about 2,160 men. 


a company has been formed to 
W. Huber is interested. 


the Southern Pacific Com- 
They now employ 


The Pennsylvania Steel Company, of Steelton, are 
experimenting with oil as fuel for one of their open 
hearth furnaces. 

The Talladega & Coosa Valley Railroad Co. will 
build a roundhouse and repair machine shops at 
Talladega, Ala. 

Citizens of Louisville, Ky., have subscribed $200,- 
000, to establish a cotton mill, and the building is to 
be commenced at once. 

The buildings of the United States Rolling Stock 
Company at Anniston, Ala., are being enlarged, the 
work being well under way. 

At Anniston, Ala., the Alabama Ice Company 
have iet the contract for factory buildings with 
a capacity for 10 tons per day. 

Recently there was turned out at the shops of 
Pinder & Co., Anniston, Ala., what 18 said to be the 
first locomotive ever built south of Virginia. 

The town of Lebanon, Kentucky, will decide by 
popular vote, on May 12, whether or not to issue 
bonds to the amount of $60,000 for water-works. 

It is reported that Thomas A. Edison has recently 
J., and will 


A Philadelphia company proposes to build large 
steel works at Latrobe, Pa. The citizens have al- 
ready donated $14,000 to secure the establishment. 

The works of Carmen & Thompson at Lewiston, 
Maine, are soon tobe enlarged, to enable them to 
supply the demand for their steam heating appara- 
tus. 


The Cincinnati Forge Works will remove to Mun- 


| completed and shipped via 


will remove their manufacturing plant 
| 
| burg, Pa., 


| town has giventhem, 
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under the patents of Prof. W. A. Pratt, State Geolo- 


gist of Georgia. C. C. King is secretary, and J. B. 

Hill general manager. The process will soon be 

tested at one of the Birmingham furnaces. 
Hardwicke & Ware, Buffalo, N. Y., write us: ‘‘We 


‘Frisco a féw days ago, 
an order for a large number of our oil well pump- 
ing outfits for an Australian firm. Thisis the eighth 
order we have now received for oil well goods from 
the Antipodes—six for Melbourne and two for New 


| Zealand.” 


We have received the new illustrated catalogue 
of P. Blaisdell & Co., Worcester, Mass.. containing 
cuts and information concerning the machine tools 
built by them, including engine lathes, planers, 
boring mills, gear cutters, hand lathes, and their 


| patent drill press, besides other tools and machines 


useful in machine shops. 

Kelly & Jones Co., of 75 John street, New York, 
having closed up their factory City, 
to Greens- 
near Pittsburgh, where they will large- 
their manufacturing capacity. The 
as an inducement, 13 acres of 
land anda bonus of $50,000. 


in Jersey 


ly increase 


The Laidlaw & Dunn Company, of Cincinnati. 0., 
have been awarded the contract for two of their 
“Duplex” steam pumps to pump water for the 


|} grand water falls and fountains in Horticultural 
| Hall, and also for the large elevator pump for 


at the Cincinnati 
July 4 and 


Washington Park Department, 
Centennial Expcesition, opening 
Oct. 27 

Cc. T. Swift and John G. Burkhardt, of Atlanta 
and others of Columbus, have purchased a site to 
build at once a cotton mill to manufacture a finer 
grade of ginghams, seersuckers. ete., than are now 
made in the South. The capacity will be for FCo 
looms, and the cost about $150,000. The mill build 
ing will be one story, 127 x 220 feet.— Manufacturers’ 
Record. , 


closing 


A rail mill, having a capacity for 300 tons of steel 
rails per day, is to be built about twelve miles up 
the Monongahela river, where the newly completed 
plant of the Duquesne Steel Company is located. 
The Allegheny Bessemer Steel Company have pur- 
chased the latter, and will run the rail mill in con 
nection with them. It is expected to cost $150,000, 
and will be completed as soon as possible. 

The heaviest spur wheel ever made in the United 
States was cast by the Walker Manufacturing 
Company, of this city, last evening, at 6.45 o’clock. 
It is machine molded, and weighs 50,000 pounds. It 
is intended to be the main driving wheel of the St. 
Louis Cable Railway's new plant. This is said to be 
the largest cable railway in the world, and it will be 
in operation before the Democratic convention. 
—The Cleveland Leader. 

It would seem as though some progress was being 
made in steam car-heating, from the fact that dur- 
ing the past winter the Mason Regulator ¢ ‘ompany, 
of Boston, received and filled orders for over 200 re- 
ducing valves for the Martin Car Heating Company 
more than 100 for the Sewall Car Heating Company 
and other orders from Standard and Erie Car Heat 
ing Companies. The Mason Company are now put- 
ting on the market a valve for automatically regu- 
lating the pumps on air brakes. 


What is said to be the largest rock breaker ever 
made has just been completed by the Gates Iron 
Works, of Chicago, for the Cambria Tron Works, of 





cie, Ind., in consequence of free ground, buildings, 
and a gas well, which have been donated by the 
citizens. 

A wire company has been organized in New 
Haven, Conn., of which H. C. Warren is president, 
and Wallace Bradley secretary and_ treasurer. 





Contract work of all kinds executed promptly and | 


and | 


general purposes. By F. Dye. 82 pages with 25} 
illustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F.N. Spon, 12 ¢ ‘ortlandt st., N. Y. 


Prac- | 


| $10,000 capital. 

| At Haydens Rolling Mill at Columbus, Ohio, a new 
| furnace has been put in, which manufactures the 
| gas by which the furnace which melts the iron is 
| heated. A great saving is claimed for it. 


At Livermore Falls, Maine, an iron foundry is to 
be started by A. B. Jewett and Ernest Keene. 
| expected to be ready for work in about a month, 
| some of the machinery having already arrived. 


The plant of the Siemens Anderson Steel Com 


| pany at Pittsburgh, which was built to make steel | 


| direct from the ore, has been purchased by the Lin 
den Steel Company, Limited, who will use it for 
| their present and prospective needs. 

| We bave received the new 1888 catalogue of the 
Westcott Chuck Company, of Oneida, N. Y., 
taining full descriptions, with general detail and 
| sectional views of the many varieties of lathe and 
them, together with prices. 


con- 


| drill chucks made by 

It is said that the iron ore at [ron Mountain and 
Pilot Knob, Mo., has been exhausted, and that in 
consequence the Vulcan Iron Works will be re- 
moved to Cleveland, Ohio. The shipments have 


fallen off from 22,000 tons per month to 6,000 tons | 


| per month. 

At West Superior, Wis., about 200 are at 
work preparing the ground for the erection of a 
blast furnace by the Land and River Improvement 
Company. It will have a capacity for 200 tons per 
day. It is intended to ultimately 
mill at Superior. 


men 


Manufacturing Company, held at Birmingham. 
it was decided to increase the capital stock, 
soon as possible to erect a 
making. They are looking for a favorable iocation 
for the new works. 

The Chemical Steel Company, of Birmingham, 
Ala., have been organized to manufacture steel, | 


It is | 


erect a steel rail | 


Atarecent meeting of the Henderson Steel and | 
Ala., | 
and as | 
large plant for steel | 


Johnstown, Pa. It will have three openings for the 
admission of rock, each 18 * 18 « 45 inches, and will 


have a capacity of 125 tons of rock per hour. It is 
to be used for crushing flux for the Cambria Tron 


Co’s blast furnaces. The machine will weigh 35 
|} tons, and is expected to require about 125 horse- 
| power to run it. 


| We acknowledge the receipt of catalogue of the 
Pond Engineering Company, St. 
enlarged for 1888. Besides cuts 
a very full line of steam and hydraulic 
of various makes, it contains useful tables and 
some valuable data on steam and hydraulic engi- 
neering. Itis one of those catalogues which will 
prove convenient to have at hand by those inter- 
ested in such matters, and will be sent to interested 
parties on application. 


Louis, revised and 


and description of 


machinery, 


| Mr. Frank Steffner, Superintendent of the Ybor 
City Ice Company, Tampa, Fla., writes us that 
| Tampa is in a flourishing condition, and is becom 
| ing noted for its tobacco industries, 
factories being there, with a 
more than twenty million dollars. He states that 
the factories of R. Monne, of New York, are to be 
moyed there, free ground and $11,000 for building 
having been donated by the citizens. Water-works 
| are being built by the Peter & Boardman Gas and 
| Water Works, of Macon, Ga. Two large Worthing- 
ton duplex pumps are to be used. Electric lighting 
has been introduced and a two-hundred thousand 
dollar hotel is to be built. 


several large 


combined capital of 


An enterprise was recently organized 

| ham under the name of the Chemical 
pany, and with an authorized capital stock of 
$1,000,000, which aims at the greatest industrial 
revolution that could be effected for that region, 
| and a very important one for the country at large. 
| The company own a process patented by Prof. W. 
| A. Pratt, State Geologist of Georgia, by which to 
| turn out bessemer steel from an iron furnace with 
The conversion is effect- 
ed by the introduction into the blow pipes of the fur- 
nace of a chemical compound which eliminates the 
excessive phosphorus from the ores. It is said that 


at Birming 
Steel Com- 


| out stopping to make pig. 


the process has been satisfac torily tested at the 
Cedartown (Ga.) furnace. It is given out that the 
| company has been offered $100,000 for their Alaba 


|ma right.—American Manufacturer, 
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Machinists’ Supplies and Iron. 


New York, May 17, 1888. 
Tron—American Pig—A lower basis of values has 
been established, although it is claimed that sales 
are really no lower in price on the average than for 
some months past. We quote Lehigh brands of No. 
1 X Foundry, $18, and No. 2 X, $17; Grey Forge, $16 
to $16.50. 





Al. 


* WANTED* 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 

Wanted—Men to examine 8. S. planes; see p 11. 

Five good machinists wanted by the Rawson 
Mfg. Co., Hornellsville, N. Y 

Wanted—Foundry foreman; must be capable to 
turn out first-class engine castings. Address 522 
West Fifth street, Davenport, Iowa. 


™An exp’d machinist and toolmaker wants a_posi- 
tion ; can give satisfactory ref.: steel tools and gen- 
eral machine work. Address W.C. F., AM. MACHINIST. 


@ Mechanical draftsman wanted; we have a va- 
cancy for one who has had experience in hydraulic 
work. ~ Buckeye Iron and Brass Works, Dayton, O 

Young draftsman, experienced, with first-class 
ability at designing light mach’y for special purposes, 
wants work or position. Box 100, Am. MACHINIST. 
 Wanted—Foreman to take charge of machine 
shop who is thoroughly conversant with engine and 
sobbing work ; state age, experience and references ; 
first-class opportunity for proper party. Address 
Iron Works, care Savage & Farnum, Detroit, Mich. 





1; MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


AMERICAN 


RADLEY’S 


UPRICHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 
















Established 


any other Hammer inthe World. 


rales HEATING FORGES 


Established With a manufac- 


turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
combining all 
For hard coal or coke the essential 

Indispensable in all & e/ements. 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 








* Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

For Sale. A pair of engines, new, 244” x21"; 
balance valve and link motions; $75 cash. Address 
1313 Third ave., Beaver Falls, Pa. 

Wanted—Parties having specialties to manufact- 
ure, correspond with Cedar Point Foundry and 
Machine Shop, Port Henry, Essex Co., N. Y 

Wanted—To correspond with parties in fine tool 
manufacture. to take hold of an excellent tool, 
which, after three years’ test, proves superior to all 
others. Address Box 99, Am. MACHINIST. 

August C. Christensen, 26 Church st., N. ¥Y. mech. 
and hydr. engineer. Prepares designs of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 

Wanted—A 60’’x60" planer to plane from 15 to 30 
feet, either new or second-hand. If second-hand, 
must be of modern design and in first-class order. 
Address Fosdick & Plucker, Sixth and Culvert, 
Cincinnati, Ohio. 

For Sale—A 400 horse-power vertical engine, 22 
inch diameter, 30 inch stroke, 10 inch steel shaft, 
two pulleys, 12 feet diameter each, for 18 inch belt. 
Automatic cut-off, balanced steam valve, speeded for 
150 revolutions.per minute, Weight, 65,000 pounds. 
Designed and built by Prof. John E. Sweet, of the 
Straight Line Engine Co. A first-class machine, prac- 
tically new. Address W. B. Cogswell, Gen’l Mana- 
ger, The Solvay Process Co., Syracuse, N. Y. 

15 ASTOR PL, 


JOHN WILEY & SONS, “new vors. 


—— PUBLISHERS OF —— 
SOIENTIFIO AND INDUSTRIAL WORKS. 
Send for Catalogues and Circulars.—Free by mail. 




















“Star” L Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
ann emanate 
Scroll Saws, kee Catalogue 
Circular ‘ree 
Saws, Lathes of all our 
Mortisers. Machinery. 











Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 
ROSE POLYTECHNIC INSTITUTE, 


TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 
Well endowed, well equipped departments of Mechanical and 
Civil Engineering, Electricity, Chemistry and Drawing. Ex 
tensive Shops and Laboratories, For Catalogue, audress 


T. C. MENDENHALL, Pres. 


DRILLING MACHINES. 


ALL STYLES 








WITH 


Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD ORILL 60., 


= Front & Pike Sts., | Cincinnati, O. 
One Man can use Mole’s Tire Shrinker. It is the 
simplest and most durable Tire Shrinker made- 
Rights for sale. Territory to suit. Patterns fur- 
nished. No fancy prices. 
Address JOHN G. MOLE, Patentee, Batavia, Ill. 













Y andLABOR saved by using 
thissolid, strong, durable, 
firm-hold eusear erates g 

Lever (Not Serew) Vise. H 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send forcircular, 
TOWER & LYON, 


95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


TA " ITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and 





eS 


aT 








MACHINE SHOPS. 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or HA. ROGERS, 19 John ot, N.Y, 


SHEPARD’S NEW $60 








3 SCREW-CUTTING FOOT LATHE, 

- . 

a Foot and Power Lathes, Drill 

é Presses, Scroll-saw Attachments, 

= Chucks, Mandrels, Twist Drills, 

~ Dogs, Calipers, ete. 

c Lathes on trial. Lathes on 

payment. 

= as \ , Send for catalogue of Outfits 
fA : et or A teurs or Artisans. 

s a = c mateurs or Tlisan 





Address, H. L. SHEPARD, Agent,124 E. Second St., Cincinnati, 0. 
American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 








JAS. A. TAYLOR & CO. 


Crescent Gauge. 





THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO, 


A. S. HATCH, President, 15 Cortlandt 


Street, 
NEW YORK, 


t 
Engineering, Steamfitting, and Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 





Heat, 





GEO. 







95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


varwome reese BNGINED A SPECIALTY 


F. BLAKE MANFG CO 


B VILDERS _" VARIETY 
OF OF 


BOSTON, 


MACHINIST 


10in., 16in. and 22in. Planers, 


hand. 


THE HENDEY 





15in., 24in. and 25in. Pillar Shapers, 


Pattern.) 10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work, 


JUNE 2, 1998 


THE DEANE STEAM PUMP (0, 
HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelp) ia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 


OR IMMEDIATE DELIVERY. 





15in, and 20in. Traverse Shapers, 


18in, x 6, 8, 10 or 12ft. Engine Lathes, (New 


Larger size Planers at short noti. & 
A few 24 hand tools also oy 


MACHINE CoO., 
TORRINGTON, CON~. 








TEEL 


In BARS, BLOCKS, SHEETS, RODS ani 
WIRE of the finest quality used for TOOLS 
and DIES of every description. 
ERY, SPRING and all other grades for ge. 
eral purposes. 


Pittsburgh, Pa. 


MACHI. 


MILLER, METCALF & PARKIN, 


Chicago, Ills. * New York, N. Y. 





Saws. 





OUR NEW [8 in. 


Sebastian, May & Co,’s Improved Screw Cutting 


nota LATHES ror 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
on trial, Catalogue mailed on application. 


167 West Second Street, 


POWER ENCINE LATHE IS NOW READY 









Lathes 5 h ~~ | 


CINCINNATI, oO. 








_ Apparatus, Filter-press 


GUILD & GARRISON 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 





Kent Ave. and 
South roth St., 
* Brooklyn, N.Y. 


Pumps, Air Compressors, ete. 





Iron Foundry of T. Shriver & Co., 


333 E. 56th St., 






Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE. - N.Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 


COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly tested, 

Actual tests show a saving 
of over $10.00 per day over old 
methods. 





Can attach machine to or 
remove it from any ordinary 
> engine lathe in five minutes, 
An ordinary shop, in build 
7 ing engines, will save price of 
machine in3 months’ time. 

An ordinary apprentice can 
operate machine perfectly 
well, and turn out first-class 

ork. 

Above features guaranteed. 

Send for circular and price 
list. 


BAY STATE IRON WORKS, 
Licensees and Manufacturers, 
ERIE, PA. 





HENRY CAREY BAIRD & co., 
Industrial Publishers, Booksellers and Importers. 
810 Walnut St., Philadelphia. 

«@ Our New and Revised Catalogue of Practical and Scien- 


tific Books, 80 8vo., and our other Catalogues and 
Circulars, the whol covering every branch of Science applied 
to the Arts, sent free and free of to any one in any 
part of the world who will furnish his address. 





PARK MFG. Co. 


84 
Beach 
Street, 
Boston, 


Mass, 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


TO SO;LER 














BY BUYING YOUR 


STRAY 
FROM 





JSOIN TS 


COOKE & Co., 
22 CORTLANDT STREET, NEW YORK. 
WRITE FOR PRICES, 


Mentioning American Machinist. , 





















- BIN. GUTTING-OFF MACHINE 


Betts Machine Co, 


Wilmington, Del., 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 





~s— 
= 


—=Machine Shops, 
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NICHOLSON FILE CO., Providence, R.I.| " 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
in Variety, far ahead of 5 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Engines and Pumps 


any other Maker. 














. ofall kinds. Lubricators for Sin- 

& gle or Double Connection. 

; PRICE LIST. 

n Nos........... 3 
| Pe =| 819.00 a1.00 $15.00 


we-w Capacity ... tpt. | = $pt. 3 pt. 


NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 
































24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 








THE VOLKER & FELTHOUSEN MFG. CO. 







MANUFACTURERS OF Factory 
\ 4 cay SU tint at 9 UU Fee ors by 


A. Aller, New York; 8. C. Tiepianle & Bbte, Bost Boston; © He ° 
Snell, Philadelphia; Thos. J. Bell & Cou. Cincinnati —y 
dall & Co., Toledo; The George n Co, “Cleveland: 
Goulds & "Austin, Chicago; loan erce Machine 
Denver, Col; Sh heriff & p Renny fttebu h, Pa.; Jos. oon 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Jickes Bros., East 
Saginaw : Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee; Joshua Hendy 
Machine Works, San Francisco; Fl ay & te Baltimore; 
Forbes, Liddell & Co., Mentwouery, 4 ; Bailey & Lebby, a 
ton, S$. C.:_ Pond Engineering © St. ‘Louis and Kansas City 
O. B. Goodwin, Norfolk, Va holunbus hens ily Co., Columbus, 
C.8. Leeds & Co., Minneapolis; H. D. Coleman, New Orleans.‘ 





ROOTS’ | THE NATIONAL 
Force Blast Rotary Blower HEATER 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
BES, VENTILATION, ETC. 


 « 


SLOW SPEE 
POSITIVE 
PERFECTLY 7 BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


5, §, TOWNSEND, Gen. Agt. i Cortlandt St. 
COOKE & CO., Selling Agts, NEW TORE, 


In Writing. Please Mention This Paper. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING (0., 


82 River Street, NEW HAVEN, CONN. 


Almond Drill Chuck, 


Sold at all Machinists’ 
af Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington 8t.. 
Brooklyn, N. ¥. 


BEAUDRY’S 



















” . Power Press 
|e, PRESS, SHEARS AND 


. | 


— 


PUNCH. 
BEAUDRY&Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 


Also Manufacturers of 


HARD COAL HEATING FORGES. 


OFFICE . 
Room 4, MASON BUILDING, 


70 KILBY STREET, 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 








REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 










¢ No TNOK PRIOR, Mo INCH. PRIN 

“ae ee "$0.60 10....284.... $1.85 
BS ao gS 
lr eee | 70 12 1.60 
a2é 4.....1 ‘80 13....8%.... 1.80 
S23 5... 11%... ‘30 14 2:10 
ESE 6.....19%.... 195 15.1114. 1) 2:75 
Om 7... 1. 85 16.15. 885 
BB 8.21 v0 a7 2g 4.00 
an) 120 18.6 .... 500 
& 18ettodin. 780 Full Set |... 81.10 


. W. LeCOUNT, South Norwalk, Conn. 


MANUFACTURED BY 





Davison Steam Pump Company. 
wasTHe baa EST mp U MA MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 











WHAT USERS THINK OF THE 








Hall Duplex 





I take great pleasure in announcing to you that | 








| 
| 
| 
| 








HALL the Hall Duplex Plunger Pump, bought from you | 91 LIBERTY 
STEAM Aug. 11, 1886, is working to my entire satisfac- STREET, 
PUMP CO., | tion, and I would cheerfully recommend the same NEW YORE. 
-_ to any one wanting a good pump. | 
Steam FEORGE ; DULLNIG, San Antonio, Texas. | Pump. 

























WHY THIS 16 PUT HERE! “Or 
For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOMETER, 


a your attention to the 
.. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Ego! nom ical, oth as to running 
expenses and repairs, than any ot team mp. 

Call or write for our new 96 page Illustrated pasetiguye Book containing an ye Reduced Net . 
Prices, and hundreds of A-1 Testimonials, Mailed Free. 


PULSOMETER STEAM PUMP CO.,, 120 LIBERTY ST.. N. Y. 
rey Bee. 


“wane INJECTOR. 


For Feeding al] Steam Bollers. 


RUE’S EJECTOR, 


a | Superior to all others for Raising and Forcing Water and other 
iquids, 


RIPRYG. CO., PHILA., 
CATALOGUES FREE. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 















> Se. 





RUE PA. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 


HARDENED GROUND & BURNISHED, 
8-16"’ to 3’ Diameter. 


Samples and prices on application. 
SIMONDS ROLLING-MACHINE CoO. 
FITCHBURG, MASS. 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 














FITCHBURG MACHINE WORKS, 
Manufacturersof METAL-WORKING MACHINES, 


UNION STONE €0., 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 









No. L] GRINDING MACHINE. 





Has 1 in. Arbor. Takes Emery or Corundum 
Wheels to 14” diameter. Is specially adapted to 


grinding tools and light work of similar character. 


OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.-) 








We Manufacture Grinding Machinery and Emery or 
Corundum Wheels for all classes of Work. 






















DIAMOND TOOLS AND EMERY OR COR- ORTHINCGTON 
UNDUM WHEEL DRESSERS 
FOR REMOVING GLAZE, AND SHAPING THE PU M PI N C 
FACE OF WHEELS, AS REQUIRED. MACHINER 
CATALOGUE ON APPLICATION. ‘|Hewry R. WorrHineron 
. y 











NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 






BEST PLANE IN THE WOR LD. 


Sample sent as per Circular. 


Made by The Gage Tool Co., 
















Vineland, 














y ii - Boston, Mass. 








N. J. 
| 
< L } 
Fifth order from Widdicomb Furniture Co., Gran d Rap ids, | 
Mich ‘Please ship us6 more of your No. 2 Self setting 
Smoc haat Planes. Assoon as wecommenced buying these 






Iilustrated Catalogue. 














Planes from you, about a year since, we found the m almost 
indispensable, and our men like them very much.” 
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Boilers for Export, or for Use in 
Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs, 


Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


TEA 35 A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER, 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 
This System of Feed Water Heater Is the Best 


LOWE 








RICE’S PATENT 
FEED-WATER HEATER AND PURIFIER, 
Combined with PUMP, 

After 10 years’ 
existence is still 
unequalled for 


is the simplest durability, effi- 

HEATER ciency and econ- 

on the system. omy. a 
turers shou 

Has Straleht Tubes carefully inquire 

sor abandon. and will whether their 


motive power is 
generated with 
all possible econ- 
omy.  Investi- 
gation costs but 
little time and 
~ will be very re 
munerative. 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 





jg Me Send for Descriptive Pamphlet. 
BridgeportBoiler Works, FRANK M. CLARKSON, Detroit, Mich. 





EASTERN AGENT, 
WILLIAM H. BAILEY, 
5 Dey Street, noom 23, NEW YORK, 


cage” The Bald ccnion| 


Generates steam rapidly and economi- 
a Constant circulation of water. 
Saslly C Meaned. Furnace produces per- 
an tcombustion, Best evaporative oor. 
Material and workmanship Al. 
number in use. 


WM.T. BATE & SON, 


Sole Manufacturers, 


= Conshohocken, Penn. 
THE WAINWRICHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed - Water Heaters, 


Bridgeport, Conn. 
Agents, TF2 POND ENGINEERING COMPANY, 
St. Louls and Kansas City, Mo, 






















































~_ BOILER EXPLOSIONS and 

= THOS. H. DALLETT 8 60 damage from too little and too much 

water can be obviated, while securing 

W580 Bptcoweed Stent TIANCE. SAFETY: Witte OLUMNS. 

PHILADELPHIA, PA, Warranted and sold by Boiler Makers 

Portable Drills, we Dealers generally. ted Price List. 

Hand Drills, ,BELIANOE GAUGE CO., 

Boiler Shell Drills, a7 BUCLUT EVELAND, OHIO. 

Light Drill Presses, | —EGQNOMICAL STEAM BOILERS 
Special Machinery. A SPECIALTY, 

SEND FOR CATALOGUE. | “rnices. PONG Engineering Co, **ae"™ 








Condensers, Filters, Expansion Joints, Radiators and 
Water Purifying Plants for Steam Boilers, 
SEND FOR ILLUSTRATED CATALOGUE. 
BEST CHARCOAL IRON STANDARD 
SYRACUSE TUBE CO., SYRACUSE, N. Y. 
CYLINDER SIGHT 
FEED CUPS, 
Government Regu- 
lation Pop Safety 
Valves for Stationary, Marine and Locomotive Boilers, 
——Manufactured by  * 
J. E. LONERGAN & CO., Brass Founders & Finishers, 
211 RACE ST., PHILADELPHIA, PA. 
’ 
BAILEY S PATENT COPPER'’CAP FUSIBLE PLUG. 
A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 
The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, whic h would otherwi ise 





pre vent it from me lting. Capisreadily removable, permitting free inspec- 
ion. 

Highly recommended by the chief Boiler Insurance C ompanies of Great 
Britain. Over 150,000 sold in Europe since first introduc ed, with increasing 
sales Highly recommended also by the U. 8. Board of Supervising In- 
spectors of Vessels at Washington, D.C ; by Prof. R. H. Thurston, and 
many other eminent expert engineers, as superior to any now in use, and 
ans g all requirements. Highly recommended also by a number of master 
mecheé unic 8. 


WESTCOTT CHUCK (t., Formerly Oneida Steam Engined Foundry Co, ONEIDA, i. r 





Manufacturers of pty kinds = Lathe and Drill 





Scroll 


| 5 Sorat Jaws reversible. 

Diameter. Capacity. 

4 9-16 in. 61-2 in. 

71-2 in. 8 in 
101-8 in. 12 in. | 
| 131-4 in. 1 «in, | 

| ¥ 2 in. oie in. 

{ 181-2 in. n. 

sEND Catalo le. idk. 2 in 

24 n. n 

FOR 30 n, 36 in 
36 in. 43 in. | 


Combination 3 or ‘ 








WESTCOTT’S PATENT. 








PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault El Elevators, Sey ko. 


WATSON & STILEMAN, 


204-210 E.43d St., New York- 


CHUCKS 


Send for 72 page Catalogue, 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849, NEW HAVEN, CT. 


INDEPENDENT CHUCKS 


(See Am. MAcuInist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
— of our latestimprovements. Different 
rom other makes, and we claim several points of 
superiority which’ we submit to the judgment of 
mechanics, 


THE D. E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


























SMOOTH 
INSIDE & OUT. 


SEND 6 CENTS ‘Kew 


CATALOGUE ef¥ies 
Toots. E. H. RANDALL 
& Co., 154 Lake St., Chi-~ 
cago. Western agents for 

















With Saw for Cutting Metals. Saves all the broken hack- 


saw blades. In use over two yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Extra blades, 1-2 in. wide, 7c, each, 
70c. per dozen ; 3-4 in. wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 


Free by mail for 50 cents. 





Iron and 


SOLDERIN 


Steel 
may be done without we UST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, N&WTON, MASS. 


agg PUNCHES and DIES 





Best System 






IRON AND STEEL. 
FINISHED 


HEXAGON NUTS. 


ACCURATE to GAUGE. 


Orders Promptly Filled. 


TRUMP BROS. M’CH CO., 


WILMINGTON, - - 











Hydrostatic —— | 


TRADE MARK. 


THE HORTON jes LATHE CHUCK 





Manufactured by 


THE E. HORTON & SON CO.. 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue, 





“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask +t: 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


. 

Sterling Emery Wheel Co. 
L. BEST, Manager, 
MANUFACTURERS, 

17 Dey Street, New York. 
Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 


















Tool Grinder. 
5 5 Styles & Sizes. SPRINGFIELD 
Guarant ced ie Glue & Emery 
Satisfactory, > §=§6' Wheel Co. 


} Spring- 


: field, 

WRITE FoR Mass. 
Tl’s’d Circular. 

No. D. si b 

Patented Sept. % 

25, 1883. ict ~ 

Be 

43% 

™ 

OMe 

mad 

Ree 

. ~ 

we 





i oorrwarnexren D svancuenne 3 
Ef eects 


MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y 


THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE CO., 
PAWTUCKET, R. I. 











AMERICAN 


Leather Link Belt Co., 
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DELAWARE | 


AMERICAN PAT. JOINT. 


A new article in Belting Guaranteed for 
Write for particulars and prices to 


CHAS, A. SCHIEREN & C0., 47 Forry Stroct, Now York. 
BRANCHES: 416 Arch St., Philadelphia ; 8 Federal St., Boston 


“Quarter Turn.” 





Mining and Hois 
gines, 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
G2" Illustrated Pamphlets on Application. 233 West Street, New York City. 


required, 


PORTABLE CYLINDER BORING MACHINE. 


For boring IN THEIR PRESENT POSITIONS all makes 
and sizes of Ste:m Engine C adore, Pumps, Steam @ 
Hammers, Air Sepresters, 
ing = 

Heavy Housi 
Large Wheels, etc, ~ 
chines made any size 
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WORSE TWIST DRILL AND MACHINE COMPANY, Sew 2edtord, ate 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





lid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Self-Centering Chuck, Bit Stock Drills. 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct.,U.S.4. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 
Pipe Bg Threading 


Sendfor Tilestrated Cualeges. 


ACHINER y 
For Reducing & Pointing Wire 


Especiatty Apvapteo to Pointinc wire 
| Rops ano Wire ror Drawina. 

For Machines or information, address 
the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


SEND FOR CATALOGUE. 
ESTER MACHINE SCREW CO. 
SwoR Cesren mAs) 

es 















Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





COMPLETE STEAM PuMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
YOUR OR WRITE 
TOUS FOR PRICES 
Van WUZEN'S PATENT 


WW/N\ 1D 1U)4 a) io GM oa 


SOLE MAKERS 
GON -cae OL 





NGINE Lathes, Hand Lathes, Foot Lath ‘ht D 
E and > Macken Agents, MA NNING. ee WHe 
MOORE, 111 ERTY STREET, New Vr 





We are making a specialty of 
14Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Phototypes and 
Prices. §. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


HUGO BILGRAM, 


~~. 440 N. 12th St., Phila. Pa. 
: Maker of all kinds of 


5s MACHINERY. 


Special facilities for Accurate 
Work. 












Bevel Gears cut theoret- 











ically Correct. 


ECHER & PECK. NEW HAVEN CONN 


DROP FORGINGS 2.22 





HODCE’S 


a \ Universal Angle Union 


PATENTED. 
Combining an elbow om 

union, and can be 

at any angle at — it ‘s 

desired to run the pipe. 


Manufacturers & Wholesale Agents, 
ROLLSTONES MACHINE OO., 45 Water St., FITCHBURG, MASS. 


vew GATALOGUE OF TOOLS 


NEW 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., Xye° Detroit, Mich. 











SEND FOR PHOTO OF OUR NEW 


17 inch ENGINE LATHE:,, 


COMPOUND REST AND 


HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL Co.,, 


8TH and EVANS STREETS, 


AND IMPROVED 


TAPER ATTACHMENT. 


CINCINNATI, OHIO. 





BORING AND TURNING MILLS 


LATHLS PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 


L. W. Pond Machine Co. 


Mannfpotarers < cf and 
Dealers in 


lron Working Machinery. 


_ Improved Iron 
Planers a spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
snted Nov. 2, -886. 


40 Union St. 
Worcester, # 


, (PRICHT 


g 
20 > RILLS 
(SURRIERASNYDER 


WORCESTER PADS 
















WE MAKE 
THE BEST 


eV ev cv 











No. re 1—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
\%, to a-inch. Easily carried 
about. ee 





“ECLIPSE” Nos. 2 and 3. 

These are powerful and most 
eficient 
machines 





PIPES, with which one man can 


tasily cut off and thread 6-inch yee. 
No. a Cuts and Screws 2% to 
Nog “ “2% to 
it will pay you to write ap 
particulars. 
PANCOAST & MAULE, 
Mention this paper.| Philadel, shia. 
a We also build Power Machines. 











NEW HAVEN MANF6. CO. 


New Haven, Conn. 


NOM -WORKING MACEINERT, 


Planers, Shapers, Drills, Slotters, Ete. 





D. SAUNDERS SONS, 


pees & Gas Fitters’ 





plicity with strength and lightness. Easily 
instead of sliding motion. 


surfaces are of tool steel hardened. 


ND FOR CIRCULA 


No loose parts to become detached and mislaid. 
Less friction of parts than any other pipe-cutter made. 


Yonkers,N. Y. 


MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


AND 


Tapping Machines, 


Hand Tools 


> 
—_ 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


adapted to various sizes of pipe. Rolling 


All wearing 





FRICTION 





CLUTCH PULLEYS ANL 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 





North Adams, Mass. 








U. BAIRD MACHINERY CoO. 


PPittaburgh, Pa. 


MACHINISTS’ 


Pattern Makers’ 
STURTEVANT BLOWERS AND EXHAUST FANS. 





TOOLS AND SUPPLIES. 
Tools. Boiler Makers’ Tools. 





FOR SALE. 


48-inch Gear Cutting Machine, 


SECOND-HAND. 
Cut Spur and Bevel, Power Feed Auto- 
matic Stop. 


Made by Hewes & Phillips 


THE POWELL PLANER (CC., 


Worcester, Mass. 


MCMAHON & COMPANY, 


MANUFACTURERS OF 










Machinists Tools , 


Patent Friction Pulleys. 
Water St., Corner Ledge, 
WORCESTER, e ‘- 








MASS. 









w 


enue DROP FORGINGS 


way 


im, ACTION VISES. iB 


reas Y 








.: a ac 
g Foundry 


Tm Thess 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Co., Evansville, Ine. 








— BUFFALO 









The Lightest, Strongest, 
Most Durable, Easiest 
> Working, and inevery way 
THE BEST 


Portable Forge Made. 


bee== Buffalo Forge Co., 


W.C. YOUNG & CO., “wii. 
Engine Lathes, Hand Lathes, 


Foot Power Lathes, Slide Rests, Etc. 


BAKER’S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 


BUFFALO, N. ¥. 
























Ex. Ex. 


(TRADE MARK) 





Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 











WILLIAM BARKER & (C0., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


} 140 & 142 EZ. Sixth &t., 


Near Culvert, 





Send for 
circulars and 








prices. 









CINCINNATI, 0. 


is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
B first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale | 
by CHAS. F. BAK 

223 Third Ave., 8. B., MINNEAPOLIS, MINN. 





ml THE (NLY PERFECT” 


Exhaust Tumbling =a 


Henderson Bros. 


r MANUFACTURERS, 
= WATERBURY, CT. 


SEND FOR CIRCULAR. 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


ye wvkeaco., |WiST DRILL GAUGE. 


Fine Machinists’ Tools.—E. Boston, Mass—Send for Circular 


Be, SHAPING AGHNES 


FOR HAND AND POWER, 
6", 8” and 10” Stroke, 
Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Friction Driven 
Center Grinder. 

















A neat,s simple and cheap tool 
to true up centers, will grind 
@) centers up ¢ queker than. they 


can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustment. 


Send for descriptive circular. 
ENERCY M’'F’C CO, 
1115 to 1123 8. 15th Street, 
PHILADELPHIA, PA. 















P. BLAISDELL & £8, 


Machinists’ Tol 


WORCESTER, MASS. 





MACHINE TOOLS. 


| Special ~ General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Static onary Engines, 
Ships’ Boilers, ee , supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


GAGE MACHINE WORKS, 
Waterford, N. Y. 


Manuf’r’s of 


‘FOX, TURRET 
a | Speed Lathes 


AND 


) ca Brass Finisher's 
























By various Electric Devices 


Steam is used as a Heater, our Diaphragm Valve is 


| xe is Cheap and Reliable. 


MASON REGULATOR CO. - 


REGULHTION OF TEMPERATURE 


connected with a Thermostat. 


Where 
applicable. 


BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 
waar PA. 


‘MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, 7 for transmission of 
power. Improved Self-Adjustin A> pt of 1876. 
Self-Acting ee of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


{INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY: SERVICE, = 





Hamilton, 


® ono. 


Ti Lav ASTER 


Double, 







Single, Anglee 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing. 

Gate, Multiple, Belt and AJ) imi 
Steam-Driven Wi] eo 


= - Punches and Shears, 


Over 300 Sizes. 
ALSO 


Power Cushioned Hammer, 








Send for New Catalogue. * 


a heok-y J) kel --1-4°) F431 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. Beckett, Gen’. MANAGER. 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


C A ] 


at, sph 2 tonge. 








Having Extensive Foundry Capacity, we are prepared to contract for regular | | #% 


supply of Machinery Castings, 








BEMENT, MILES & Co. 


PHILADELPHIA, PA. 


—— BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge, Works, Etc.,{Etc. 








THE OPEN-SIDE TRON PLANER’. 


For Accuracy and Dispatch in the performance of ‘he 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 

For a large class of the Extra Wide and Heavy W::k, 
requiring the Large and Costly Planers of the regular ty )< 
the Open-Side Planers are invaluable. 


The Sellers Spiral Planer Motion is employed on 
these planers. 


’ 


DETRICK & HARVEY, Manufacturers, 


Price. phototynes. etc., on application. 


BALTIMORE, Mb. 








RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governer, 
Balanced Valve. High Speed. 
Stationary Oilers. Best Econom, 


Gola Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MPG. 60. 


BUFFALO, N. Y. 











OFFICE, 133 8S. 4th St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines. 


ANDREW GRAY, Pres. W. H. Hollis, ) Treas. E E. P. MONROE, Gen’! Manager. 


U.S. METALLIC PACKING CO. 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 





PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines 
peels Heavy Machinery, Locomotives, &c. " 


Look for brand, ‘Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


38 WATER ST., PITTSBURGH, PA. 


WHAT THEY SAY. 


SPRINGFIELD, Ou10, April 9th, 1888. 
THe WATERHOUSE ELECTRIC AND M’F’a Co., Hartford Conn. 
Gentlemen;—Replying 
to your favor of the 6th instant, would say that the machine and lamps 
ou furnished us for Electric rt are giving the very best of satis- 
‘action. h them. 
Very truly yours, 
THE WARDE Rh BUSHNELL & GLESSNER CO. 
Cas. A. Bauer, General Manager. 


GOLD MEDAL AWARDED, MECHANICS’ FAIR, BOSTON, DEC., 1887. 
For the best system of Electric Lighting in the World, address 


THE WATERHOUSE ELECTRIC & MANUFACTURING CO., 


HARTFORD, CON 





We are well pleased wit 








TMT EAGLE 8 
Na! | ANVIL 


EMBODY ALL DESIRABLE FEATURES 


2 PRICES$450.°& UPWARD 
«UNIVERSAL RADIAL DRILL 


“$3 WORKS, 


Trenton, N.dJ. 











The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. —S 


Se for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool (o., Athol, Mass. 





than any Eng- 
lish anvi 
Fully war- 


ranted an d 
lower price. 


MACHINE TOOLS 


For Immediate Delivery. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


OSG00D DREDGE 00., - ALBANY, N. Y. 


BALPE &. peace, Pres. JAMES H. BLESSING, Vice-Pres. 
JOEN £ - Hows, Secret etary a and Treasurer. 








ufacturers 
REDOE CHIN ; 
res... ) encnes, Dera gra! | 1 42 in. x 18 ft. bed, tredlo-ceared LATHE, 


1 82in. x 18 ft. bed, treble-geared 66 

1 36 in. x 36 in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in, x 12 ft. stroke PL ANER. 

1 48x 48x 22 ft. stroke PLANER. 

These planers are held at very low prices. 

1 72in. Pulley TURNING MACHINE, 
72in, BORING MACHINE, 

1 13in. SLOTTER, 

1 42 in. Cam Milling Machine for Printing Press 
Cam. 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 








—OOMBINATION PREDGs.— 





fas eS 4! 


ji MACHINERY (1, 


agg = rece. OHIO. 


‘poumie Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. 

so Separate Heads and Di Dies. 
Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. ais ii da 







PAT. DEC, 6, 1882 
PAT. DEO, 4, 1883. 
PAT. AUG, 26, 1888 


—_ 





Washington, D.O, 


SeTARONED teem. 
HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents |_ DSO ANN' ST. #* New Yorr- 


Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 





: 915 F, Street 





| Ceiidiaerarmaseea 

ENGRAVER PENGRAVER on WOOD\ wood 
SS AN SS ee 

OIL-BURNING STEAM ENGINE. 








L Free. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 

ng ice-cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Auto- 
mene in fuel and water one. 
Illustrated Catalo, 
Mention AMERICAN 


mak 


Kerosene. No dust. 


CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


Water, Steam, Fire. Entirely 
and reliably 
AUTOMATIC. 
No Engineer required, Con- 
sumes about one-third as much 
oil as other oil-burning qoaines. 
Weight of 2 H. P. engine, 1 

pounds. 
GENERAL AGENTS: 
Penna. : 
KIRK BROWN, 
= &. Broad Street, Phila, 











“COPELAND 8. E. CO., 








— 





wre at . | a|'! i ld wu a 


“Taualatatanalaastutaliastua 





L. S. STARRETT, 


Manufacturer of 


<1 FINE TOOLS, 


ATHOL, MASS. 
‘SEND FOR FULL LIST. 











199 8, Clark St. 
St. Louis 
M. M. BUCK & CO. 


NORTHROP MFG. CO,., 
117-121 N. Front St., Camden, N. J. 

















late GAS 














CATA LOGUES- 


HOT & COLD -AUTOMATI( 





BOLT 


BOLT 


ON-APPLICATION —>+ 


C 


pe es crue 
Bisley) 


PREMIUM- AT: EVERY -E Wlosit oi 


HEADERS 


UPSETTERS< 


= 10)£30 
oShor & sBreyP abides 
> CARRIAGE-BOLT: MACHINERY <—- 


NUT WASHER TAPPERS 


WIRE: NAIL: MACHINES 


THE ONLY SPECIALISTS 


FURNISHING-COMPL ETE: PLANTS 


EVERY 


HE .vV 


TLE 


tweNNAT ONAL MACHINERY Co 





ENGINE. 


1 to 100 Horse Power. 
The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 





CATALOGUES on 
APPLICATION. 


Be HURTING Gl 
+ A 


LIMITED. 
60 BARCLAY STREET, 


NEW YORK. 




















spec 
atia 
ins) 


~ 
é 











| 
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ANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000. 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contuined Automatic Cut-off Engines 
12 to 100 HP. for driving Dynamo Machines a specialty. 

. SS Illustrated Circulars, ba = — as nt ag 
SS = : Steam Engine Construction and performance, free by 
=—_—_——— mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


ee — —> 
’ 01 TELEPHONE BUILDING, sN. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SALES AGENTS ’ W, L, SIMPSON 18 CORTLANDT STREET, N. Y. {ROBINSON & OARY, St. Paul, nn, _ 
) 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the — in heating — is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide-range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s KRenewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
rr ARANTERD 2, Corsa 2s ANY Otter Gas Bnsine doing 
LODGE, DAVIS & CO. 
CINCINNATI, 
OHIO. 


te 17” Engine Lathes for tool rooms a 
specialty. Every lathe complete with taper 
attachment, Compound rest, 1 5-16" hole | 
in spindle, etc. 


EW T 





































MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


~~ BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 
Wilmington, Del. 





(See special adv’t page 16. arg 


THE PORTER-HAMILTON, 








“The Best a ay ere for Heaty Work. 
WILLIAM TOD & CO., 


CONTRACTS TAKE 

























Kc OOF Ree | oO 
IMPROVED | ‘| 





STEAM ENGINES 
IN 9 
FuLLVARIE™ 
















oo 








¢ CO SENGINES, 
High Pressure. 
| Condensingm © 
TUBULAR BOILERS. 
i GEO-A-BARNARD 


*AGENT- 








Non-Condensing, 


40 TO 1,000 H.P. 





Condensing, 
Compound: 


Send for Circulars. 


E. P. HAMPSON & C0, 

36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 


Mm. J. TIERNEY, 


JRoBERT \/HITERILE, 


yur ACTURER OF y pROVED 


CORES WES|; 


A ; 
SLIDE VALVEENGINES @® 
STATIONARY BOILERS, Same 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


NEWYORKOFFICR 
Room 6, , 
COAL AND IRON EXCHANGE, “Ss 


Cor.CorTLANDT& CHuRCHST. 2% 





“FRIGK COMPANY, ilk, 


WAYNESBORO, PA. 





Bes 


[A GENUINE) 





“CORLISS.” 





20 NORTH CANAL STREET, CHICAGO, WESTERN ACENT. 





BUR 
ony, ©& 
















Section of Copper-Wire-Sewed Light Double Belting.specially adapted to use on cone 
alles sand otherhard places. Manufactured by the PAQE Be cri 
° H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
‘6sPATNA BRAND’? Lacing, and the ‘‘HERCULES?’’ Lacing. 8end for Catalogue No, 2, 





VOLNEY 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


LAAT RR ma 
tn Crank Shaper, BP. New BECK AUTOMATIC ENGINE. 
9 in, ’ i H. & P. Se 
ain “6 Gould. Cheap. 


‘ W. MASON & C@O., 
Youngstown, Ohio. 


MACHINERY ON HAND. 





10,12 and 15 in. Crank Shaper. Juengst. New. 


land 20in, Friction Shaper. Juengst. New. 
20, 26 and 32 in. " %D.&Ca * 
Min , Bridgeport. *‘‘ 

2 in. stroke Crank Planer. Good 


12 in. stroke Traveling Head Shaper. New. 

Zin. stroke Slotter. N. Y. 8. E. Co. Good. 

Tin. and 11 in. swing Hand Lathes, for brass. New. 

and 12in. ** ” Hendey. » 

No. 1 Screw Machine, wire feed. Pratt & Whitney. Good. 
) “ 









No, 2 Brown & Sharpe. Good. : 

No. 1 6 oe tad by = ———— 

No, 5 as Jones & Lamson. ; ALL sks RE POWER. UNEXCELLED | 
Bo. 3-spindle Drill. Garvin. as Reonomy, Regainmoe, ( ‘oolness of Bearings, Workmanship, 
I 1 2 Slate Sensitive Drill. New. d Gene ‘fliciency. 

> and 3, Sate me o eat Rady ESPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 

Pon Fadia M illing Machine ‘ Fair " Complete pore Plantsa Specialty. Satisfaction Guaranteed. 
A SCs - ° ome E Write for catalogue to 

so. rials Miller, oes & Rbaepe. Good. TAYLOR MFG, CO., Chambersburg. Pa., U. 8. A. 
NO an yarvin. Al. 

No.1 * “ Pratt & Whitney. A 1. J A FAY & C CINCINNATI, 
No.2 * “ Ames. “ © * w OHIO, U.S.A. 


“ 


Ames. 
Al. 


No. 2 Lincoln Pattern Miller. 
No.5 Milling Machine. Brainard. 


BUILDERS OF IMPROVED 


No. Milling Machine. Brainard. Goad. WOOD-WORKING MACHINERY 
No.2 Die Sinker. Pratt & Whitney. New. 

48 in. Gear Cutter, Hewes & Phillips. a Embraces nearly 400 Machines for 
No and 4 Punch Press. Wilder. Good. PLANING & MATCHING 
me . Steam Hammer. Bement. : . Surfacing, Moulding, Tenoning, Mor 
50 in. Pulley Turning Machine. Niles. Good. Ane: &.! 208 €, 3 


tising, Boring, and Shaping, etc. 


Larve Line of Engine Lathes, Planers, and Drilling 
Variety and Universal 


lachines in stock. Send for List. 


Col * va . izes. 
Full Line-ot New Machinery.” WOOD WORKERS. 
for what you want. =e 


Band, Scrolland Circular Saws, Re- 
sawing ‘Machines Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
> All of the highest standard of excel- 


lence. 
W. H. DOANE, Pres. D. L, LYON, Sec'y, 


cx PP. BUOLLARD, 
72 iVarren St.,and62 College Place, 
NEW WORK. 











JOHN McLAREN, 


BUILDER OF-—~ 














STEARNS M'F’ COMPANY, 


ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 


SMITH & BARNHURST, Managers 


HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 
Exchange for New Tools. 


24in. Swing 22 ft. Bed Shafting Lathe, Providence. 
36° af 12‘ ‘** Engine : Putnam. 
88 ‘* “ mn” 6 ” “a Portland Co. 
18 ** * glace: ¥3 ° Flather. 
ie sid os - * David W. Pond. 
17 ** “ 5% “ “6 “ “ She ard. 
ws i “a 9 Fitchburg. 
7 “* 5 6 e Prentice. 


Putnam Gap Chucking Lathe, 60 in. swing, 9 ft. bed. 

Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 

Small Planer, planes 16 in. wide, 3 ft. long. G'd order 
os 4 & . mee “ ‘ ‘ 


Providence * 24 , 5 es 
Hendey : ‘ae s Ee UY e’dt’n. 
Bement “ “ 80 ** “ g oT “ “ 


Hendey Shaper. 24in.stroke. Fine condition. " 
Wiley and Russell Bolt Cutter No. 5, cuts 3gto 144 
Brown & Sharpe Screw Machine No. 5, largest size. 
Brainard No. 7 Milling Machine with Vise. 
Car Wheel Borer, 48 in. swing. Fine condition. 
Brainard Gear Cutter, 30 in. Automatic Feed. 

* a “ee 8 . 


Garvin No. 2 Gang Drill, 8 splndies. 
“ee “ 4 La “ 
Pratt & Whitney Vertical Tapping Machines. 
” 2in. Cutting-off Machine. 


Send for our List of new Tools. We 
carry much the largest stock in the coun- 
try. 


156 Oliver St., - Boston. 
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BROWN & SHARPE MFG. CO. 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCE, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, etce., it will os invalu- 
able, and will produce fine work with little 
expense. 

«It will Grind 14” wide, 36” long, 10” high, 
using a 9” wheel. 

The countershaft has tight and loose pulleys 
8” diam., 4 face, and should run about 276 
turns per minute, 

Price includes countershaft, wrenches, etc., 
all complete, delivered ¥F. 0. B. at Providence, 
R. I. Weight, 2,500 Ibs. 

We are prepared to furnish this machine 
lengthened,to grind 5 ft. long. Weight, 3,000 Ibs, 


[LLUSTRATED CATALOGUE MAILED ON 
APPLICATION. 








No. 3 SURFACE CRINDING MACHINE. 








Boring © Turning Mills, 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tuke in work 20 ft. diameter. Has independent 
boring ar4 key seating attachment. 


> —_— 


NILES TOOL WORKS 


Sramiilton, Ohio. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 





CHICAGO. 
96 Lake Street. 








HE YALE & TOWNE MFG Co, 
== __ STAMFORD GONN 
NEWYORK CHICAGO PHILA._BOSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD™ As tasthe,Pecking, be grhtch 


Accept no packing as JENKINS PACKING unless 
stamped with our “‘ Trade Mark.” 








INS @%e_ PAG 
s STANDARD main 
oN 


* TRADE MARK 


71 JOHN STREET. 


N. Y. 
105 MILK STREET, BOSTON. 
J . 13 SOUTH FOURTH ST., PHILA. 


54 DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 












s 80 insh Upright Drills. 25 inch Bock Geared. 
: ‘ as 
2 28, 32, and 40 inch Power Feed Drills. 
2° q . 
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WRITE FOR PRICES, IT WILL PAY YOU, 
(See special notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, 


Near Market St. Depot, ' 
NEWARK,N. J. 


Pat. Shapers. 
NEARLY 





e. E. GARVIN « Co. 
No. 139, 141, 143 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 
—MACHINISTS TOOLS.— 
TAPPING MACHINES, 
GEAR CUTTING 
MILLING. 


MILLERS, 
LATHES, 
DRILLS, 












EBERHARDT’S 


Patent | 

| 

GEAR CUTTER. | 
—~_/il o> In Use throughout | 4 
— the World, | 


GEAR AND RACK CUTTING TO ORDER. 


| 

















THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Manufacture and have ready for delivery, TURRET HEAD MACHINES of 10, 12. 4, 
and 16 in. swing, with or without cut-off rest, suitable for finishing brass and other n etals 
that do not require a free use of oil in cutting them. Prices are less than for crew 
machines, and will be given on application. The CUSHMAN PATENT COMBINA. 
TION LATHE CHUCKS are made stronger than formerly, have jaws ground 
and are offered at 35 per cent. discount from list. 

WESTERN BRANCH, 100 West Washington Street, Chicago, TL. 


THE BILLINGS & 


BILLINGS” ‘renter WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A full line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 


) nies THE POND AGH TOOL COMPANY, 


Formerly of Worcester, Mass. 
CLEVELAND, OHIO. 


The new shops of this company are located at 
Machine Tools 


Plainfield, N. J., forty minutes’ ride from New Y ork 
FOR 
aay lronsBrass 
2 


city on the line of the Central Railroad of N. J., and 
consist of the followin 

ap 

ys ” U 

. nN 

ay = 

eCrein s, Work. 
| , Send for 


true, 
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Vertical Mill- 
ing Machine. 








im 
Sa CLS | 
oF i (i =A | 
- for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes — through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 


h 300’ long by 100’ wide; a found 
ony ler by ‘90’ wide ; commodious buildings 
lg 
| =< Illustrated 
Catalogue. 











aa < dry and scratch rooms. The foundry has capacity 
eae for making the heaviest class of castings. 
BE? Ae All our tools are expressly designed for the 
S3a0 economical manufacture of heavy machinery for 
Ras > railroad and general machine shop a from 
a EES | new patterns of the latest and best de a 
sept SALESROOM aud OFFICE, 111 & 113 Liberty St., N.Y. City 
ies NEW SHOPS, Plainiield, HJ. 
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GEO. W. FIFIELD, 








Gear Wheels and Gear Catting.—I make g « 
order, or cut teeth on g blanks sent to me. Ofall kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. and Book on 
g, $1. Facilities comp'ete. Terms reasonable. Send for cat. 

Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills 


A SPECIALTY. 
Our Xey-Seating Machine 
n 


Lathes and Planers 


use to pay first cost; no FOR ALL PURPOSES. 


shop can afford to do with. 
THE G. A. GRAY €6., 


out one. We have now 
477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Chic, 


J. M. ALLEN, Presmenrt. 
W. B. FRANKLIN, Vics-Peeswent. 


J. B. Poros, Szorerary. 











ready for prompt shipment 
both Key-Seating Machines 
and 20-in. brills. Send for 
Photo. and Catalogue, 


W. P. DAVIS, | 


NOBTH BLOCMFIELD, W. Y, 
Buffalo Steel Foundry, 


CASTINGS, =2::5:"-- 


NCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°* erco*°* DROP HAMMERS. 


—ETC.— 


STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 
Branch Office and Factory 203, 206 and 207 CENTRE STREET, NEW YORE. 


.M.CARPENTER &__------- T a 
pth pint et UL APS & DIE 





Photographs and prices sent upon application. 


PRATT & LETCHWORTH, 


PROPRIETORS 
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